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| 1. HEJHA OCBOEHUA AUCIAILIAHLI

Lenamu ocBOeHUs AuCIMIUIMHEL «MuKpoonTaka ¥ (OTOHHKA» ABJSETCA (OPMEPOBAHEE
3HaHHH B oOmacté 0a30BBIX NPHUHIMIOB (GYHKIHOHUPOBAHHS U KOHCTPYHPOBAHHA ONTHUECKHX
SJIEMEHTOB H YCTPOMCTB, PEaIM3yeMBIX Ha MUKPOYPOBHE.
3amauu IUCHUITITHHEL
® MONyYCHHE 3HAHMH O HOCTEAHMX IOCTIKEHMSX B O6JIACTH MHKPOONTHKH U (DOTOHHKH,
(hopmMHpOBaHKME y CTYACHTOB HAYYHOIO MBIILIEHHS M COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHHBI MUpA;

® U3y4eHHE OCHO]JBHBIX adexTon, mponeccos u ABNCHHH, ONpPEAESIONAX DYHKIMOHHPOBAHHE
9JICMCHTOB M YCTPOHCTB Ha MUKPQYPOBHE B ONTHYECKOM JIHAIIA30HE;

® H3y4YeHUE MCTO)J]OB aHaJIM3a ¥ pacuera 3JeMEHTOB U CHCTEM MI?/IKPOOIITI/IKI/I U (POTOHHKH;

® O3HAKOMIICHHE CTYJICHTOB C COBPEMEHHONW Hay4yHOH anmaparypodl W BeIpabOTKa Yy HHX
HaYa/IbHBIX HABBIKOB NPOBEICHHUS SKCIEPHMEHTANBHBIX HAYYHBIX WCCIEIOBAHMI |pa3IMUHEIX
(pusruecKHX ABICHHMIT B OLEHKH MMOTPELIHOCTENR H3MEPEHHI.

2. MECTO AUCUMILIUHEI B CTPYKTYPE OIIOII BO
Hucrurina «MuKpoonTHKa B (POTOHUKA» OTHOCHTCS K 6aoky b1, k yactu, (bopMpreM ol
yHacTHHKaM# 00pa30BaTeNbHbIX OTHOIICHUH — JUCIMIUIMHE II0 BBI60py Homep B yuebuom nane
B1.B.J[B.04.02. |
IIpepexBU3ATEI MUCIMIIMHBI - JUIS M3yqeHHs AWCIMINIAHGI CTYAEHTHI JOJDKHBI 0GIA1aTh
BHAHWAMH, YMCHUAMU U HaBbIKAMHU, NPHOOPETEHHBIMM NPH W3YYEHUH TAKUX IUCIHIUINH, KaK:
MrukpoosnexTpoMexaHuyecKkue cucTemMel, MozienupoBanye i IPOSKTHPOBAHIE B HAHOTEXHOIOTHSX.

3. HJIAHHPYEMI)IE PE3YJIBTATHI OBY‘IEHI/ISI no ,I[I/ICHHHJII/IHE
[lmaHUpyeMbie pe3ynbTaThl OOYdYeHHS MO JUCLHILIAHE, OOOTHCCGHHBIG‘ c ‘nnanmpyeMmMH

pesynbraTtamu ocsoeHust OITOIT ‘

Kox opmupyemprx Ypo%eHb HJIaHI/IpyeNfBIe PE3YIBTaTh Of)#/LICHI/ISI o
KOMIIETEHIIUH OCBOEHHSI JMCLUIIIHE XaPaKTePU3YIOLUMC ITAIIET
| KOMITeTCHIIH (b()pMI/IpOBa}‘[I/IH‘KOMHE‘TCHL[HI/I (qqua?are‘nﬂ
‘ OCBOEHMS KOMIIETEHIIMK)
! 2 3
IK-1 Juath: Qu3MuecKkHe W MaTEMATHUYECKHE 3aKOHLI M
Croco6GeH TpOBOAUTE MOJIENTH (PU3HUECKHX MIPOLECCOB, JIEKAIUX B OCHOBE
q)mHKo-MaTeMaTquCKoe NPUHIMITOB ACHCTBHSA O0BEKTOB HAHOTEXHOJIOIUH W
MOJIETTUPOBAHUE MHKPOCHCTEMHOM TEeXHUKH.,
HCCIIENYEMBIX npouieccoa Ymern: pelaTk 3aziadu, HCTIONB30BATh
HaHOTEXHOJIOTUH U Yacrmhmo | MATEMATHUECKHH ANNapar W WHCICHHBIC METOEI
00BEKTOB HAHO+ U KOMITBIOTEPHOTO MOJIETUPOBAHHUS 00BEKTOB
MUKPOCHCTEMHOMH TG?XHI/IKI/I HAaHOTEXHOJIOTHH U MUKPOCHCTEMHOM TeXHHKH.
C UCTIOJIL30BAHNEM Bragers: MaTeMaTH4ecKuM anmapaTtoM W METOIAMH
COBPEMCHHBIX KOMITBFOTEPHBLIX TEXHOJIOTUY JUI MOJICIIMPOBAHMS
KOMHB}OTepHHjﬁ( 00BEKTOB HaHOTeXHonomn u MprOCHCTeMHOH
TEXHOJIOTUH | TEXHUKH, _ 3
3HATh: 0a3oBoe  KOHTPOJIBEHO-M3MEPUTENLHOE
[1K-4 000pyZI0BaHHUE ISl METPOJIOTHUECKOr0 00eCneyeH s
Crmocoben UCCIICIOBAHUH M IPOMBIIUICHHOIO T[POHU3BOJICTBA
COBEPIICHCTBOBATH HAHOMATEPHAJIOB M KOMIIOHEHTOR.
IIPOIECCHI H3MEPEHHH YMeTb: OCYIMIECTBISTh JMArHOCTHKY HEMONagoK
[IapaMeTpPOB U YacTuyno | wacTHUHBIHA PEMOHT H3MEPHUTEIBHOTO,
MOIU(UKAIIMA CBOMCTB JIUATHOCTHYECKOTO, TEXHOJIOIHYECKOTO
HAHOMATEPHAIOB H obopynoBanusl.
HaHOCT‘])yKTyH Buaapers: HABBIKAMK MOHUTOPUHIA
JUArHOCTHYECKOT'O, TEXHOJIOTHYECKOT0

obopyaoBaHus.




4. OBBbEM U CTPYKTYPA JUCHUITJIAHBI
TpyaoeMKOCTh MUCIUILIUHBI COCTABIISIET 3 3aUETHDBIX CIUHHIL, 108 __4acos
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3 | OnTH4eckne BOJIHOBOIb 8§ | 45| 5 2 4 4 5/45% TR
KOHTPOJIE Ne2
@or bl H
4 OTOHHbIE KPHCTAJIT g | 67| 3 9 4|4 4/29% )
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Conepmafme JIéKIlI/IOHHbIX 3aAHATUHH MO HHCHI/IHJ’IHHG
Paspen 1. BzaumoneiicTeue SHG:KTpOMaFHI/ITHOFO I/I3nyquH;1 C BEIIECTBOM.
Tema 1. U3nyuenue u BEIIECTBO. |
Conepixanue TeMBI. KBaHTOBBIe pasmeprsie sdpdexrbr. Criocobbl ypaBIeHus ONTHIECKAM
U3ITy4EHHUEM, ‘

Pa3znen 2. TBepAOTENEHBIC HCTOUHHKH U IPUEMHUKH H3J:yquH;1
Tema 1. VicTounuKY H3)1ydeHus.
ConepxaHue TEMBL. I/ICTO‘IHI/IKH HEKOTEPEHTHOTO Hsnyqeﬂnﬂ TBepaoTenpHbIe na3epsl.
Tema 2. TBepaoTensHbIC HpI/IeMHI/]KI/I H3JIy4YCHHS. \

Coneprxanue TEMBL Onmqecme pe3oHaTOpBI, AOGPOTHOCTH. MOZIBI JIa3epHOro pGSOHaTO pa.

doTtope3ncTopsl, HOTOTUOILI, Q)OTOTpaHSI/ICTOpBI dotoymuoxurena. [13C nuneiika u M(lTpI/II[I)I
MHUKpPOKaHAIEHBIE TJIACTHHEL ; ‘

Paspgen 3. Onruueckue BOJ'IHOBp,I[bI 3

Tema 1. . OObeMHBIE U TUIAHAPHBIE ONITAYECKHE BOIHOBOJIB
ConepikaHue TEMBL. OL,HOBHBIG\KpI/ITepHI/I Ommmuns. JluarpaMmeL.
Tema 2. BomHoBOMHBIC CTpYKTypB[ B 00bEMHBIX oOpasiiax. |
CoJnieprxaHue TEMEI. OmHOBHBIe\KpI/ITepI/II/I Ommmaust. J{uarpaMMEL
Paznen 4. @oronnnie .KpI/ICTaJIJI‘BI u rosiorpadus.

Tema 1. @oTOHHBIE U 110IIPUTOHHBIC KPUCTAJLIBL.

Conepixanyie TeMbl. CtpykTypa. OCHOBHBIE KPHTEPHH. IluarpaMMH
Tema 2. CriocoOBI ronorpaduaecKoil 3anucy.
Conepxanve Templ. OGbemHas Tosnorpadus u (bOTquBCTBHTenLHLIe Marepuanbl  JUIs

rosiorpadpuu. [omorpaMMHble U JII/I(I)paKHHOHHLIe ONTHYECKHEe  DJJIeMEHTHL ['onorpaduucckas
HHTEphEPOMETpPHS, rojiorpaguyeckas | \I‘IaMHTB ONTHKO-roJIorpaputeckas oopaborka uaGopmannu.

Paznes 5. Ontuueckue MHKpoagIeMeHTLI U yCTPOMICTBA. :
Tema 1. OCHOBHBIE KOMIIOHEHTHI HHTETPATbHO-ONTHYECKUX CXEM.




i
Conepixanue TeMbl. JEMEHTH! 1 OI0KM 5eMeHToB. [[puHuHIIE feficTBrs.
Tema 2. MuxpoonToMexaHuuecKHe CXEMEL.
Conepxanue TeMbl. MUKPOOIITHYECKHE IEMeHTEI U MX (PYHKIMOHAIL.

Coaepicanne NpakTAYECKAX 3aHSITHI 110 nﬁcmm.ﬂnﬂce

Pasnen 1. BsanmoelicTBre 5/IeKTPOMATHATHOTO H3JIYUEHHS C BEIECTBOM.

Tema 1. Visnyyenne u BelecTso.

Copneprxanve 3aHATHH. PacueT KOHICHTpaIMH YACTHL KOJUIQHHOTO PacTBOpa.

Pasznen 2. TBepaoTeibHbIe HCTOYHUKH ¥ IIPHEMHUKH anlytIeHH;I

Tewma 1. Mcrounuka u3imydeHus. |

Conepxanue 3aHITHH, PacyeT mapaMeTpoB ONTHYECKUX CXEM.

Pazgen 3. Onruyeckue BOSTHOBOIBL.

Tema 2. BonHoBoHEIG CTPYKTYPEI B 00BEeMHBIX 06pasiiax.

Coxepixanue 3ausaTuii, M3yyeHne TeXHOMOTHH CBAPKH ONITHYECKHX BOJOKOH. Pacuer moTephb
COEIMHUTENLHOTO CTHIKA.

Paznen 4. @OTOHHDIE KPHCTAIUTLL H TOJIOTpadus,

Tema 2. Croco6r1 ronorpaduueckoii 3anucu.

Conepxanne sansaTait. 0630p cnocoGoB # METO/I0B ronorpaGuIecKoil 3amucH.

Pasgen 5. Onrudeckie MHKPOSJIEMEHTEI H YCTPOHCTRA.

Tema 2. MuKpoONTOMEXaHHYECKHE CXEMBIL.

Coneprxanne 3anaTuil. Mccnenopakme napamMeTpos fa3epHblxX AHOMOB Ha OCHOBE IE€TEPOCTPYKTYP.

Conepxanune Jlaﬁopa'ropﬂblx 3AHATHI 10 JUCIHILINHE

Paznen 1. Bsa{HMoneH( 'TBUE E)JIe‘KTpOMaI‘HI/ITHOI‘O H3IIYYEHUS] C BEIIECTBOM.

Tema 1. HSHY‘IGHI/IC U BELIECTRO. ! :

Conepmaﬁne‘ 3aHATHH., McCnenoBaHMe  KOMIOMIHBIX — PAcTBOPOB,  JIONMHPOBAHHBIX
HAHOYACTUIIAMY OJIarOPOIHBIX METAILIOB.

Pazpen 2. TBepaoTenbHbIE HCTOUHUKY U IIPHEMHUKH H3JTyYCHHUS.

Tema 1. UCTOUHAKA H3)TyYeHHUS.

Conepﬂ(aHHe\ IPAKTUYECKUX/TA00PATOPHBIX 3aHATHHA. [loCTpOEHHE ONTHYECKHX cxx:M B
[IporpamMme Zemax. \OHTHMH 3anus onmqecmx CXEeM.

Paznen 3. Onmqecme BOJ‘IHOBOI[BI

Tema 1. O6T>QMHI>I€ u HJIaHapHBIe ONTHYECKUE BOJIHOBOJIEL

LOlIep)KaHHG NIPAKTAYECKUX/TAaBOPATOPHBIX  3aHATHH.  DOPMUPOBAHUE ONTHYECKHX
CTPYKTYP B IIPO3PavHBIX MaTepuaax. ‘

Tema 2. BonHoBoAHEIE CTPYKTYPBI B 00BEMHBIX 06pasiax. ;

Cozepikanue | PAKTHYECKHUX/TAGOPATOPHBIX 3aHATHA. V3ydeHne TEeXHOTOTHH CBAPKH
ONTHYECKUX BOJOKOH. CoeuHenye oﬁmqecxoro BOJIOKHA.

Pazpen 4. Doronmbie KPHCTAIUIBI ¥ TONIOTpadsL.

Tema 1. ®oTOHHBIE U MONSIPUTOHHBIE KPACTAILIEL.

Conepikanue | MpakTHIECKUX/TabOpaTOpHBIX  3aHsTuil. Momudukanms — nokasaress
HPENOMIIEHNS B ONITHYECKOM BOTIOKHE (I)eMToceKyHnHLIM JTA3EPHBIM U3JIyYSHHEM.

Paspern S. OHTquc KH€ MHKPO3JIEMEHTEI B YCTPOMCTRA.

Tema 1. OCHQBHBIG KOMITOHEHThI HHTEIPAIbHO-OITHYECKHX CXEM.

Conepixanue NpaKTHIECKUX/NaGOpaTOPHEIX 3aHsTHIL. VcemeioBanue 1a3epHBIX THO/IOB.

5. OBPA3OBATEJIbHBIE TEXHOJIOT' MU

B npenomapanun  mucuMiiMEbl  «Mukpoonmuka | u  pomonuka» = UCHONBIYIOTCS
pasHooOpasHble 0Gpa3soBATENBHBIE TEXHONOTMH KaK TPAJMIMOHHBIE, TAK M C IPUMCHEHHEM
aKTHBHBIX ¥ HHTEPAKTUBHBIX METOMOB (00YUCHM,

AKTHBHbIE 1 HHTEPAKTHBHBIE METObI 00YUEeHHS: |

HHmepaKmuehaﬂ nexyus (Pasden 1. Bzaumooeiicmeue INEKMPOMASHUMHO20 USAYUEHUS C
eewpecmeom. Tema| 1. Hsnyuenue u eeupecmeo. Pazden 2. Teepdomenvuvie ucmouHuru u
npuemnuxu usnysenus. Tema 1. Hemounuxu usnywenus. Tema 2. Teepdomenvitvie npuemuuxy
usnyuenus. Pasoen 13 Onmuueckue ({wmosodbz. Tema 1. Obvemuvie u HIAHAPHLIE ORMUYECKUE



! \
80HOB006L. Tema 2. Boan0BoOHbIE CmMpyKkmypbl 6 00beMHbLX 06pa314ax Pa3dm‘z 4. @omonnvle
Kpucmanier u 2onozpagus. Tema 1. @omonnsle u ROIAPUMONHbLE KDUCTNANTbL. Tema 2. Cnocobr
2onozpagpuueckoll 3anucu. Pasden 5. Onmuueckue MuxposiemeHmvl u ycmpoﬁcmea Tema 1.
OcHoGHblE KOMNOHEHMbL unmeepcwbuo ONMUYECKUX CXeM. ?em‘a 2. 1\/[u1<poonmo.wexanuwcrcue
cxXembl.); !

I'pynnoeas duckyccus  (Pasoen 2. TeepoomenvHoie uemouHuKY U rputhurcu USIYYeHUsL.
Tema 2. Teepoomenvhvie npuemuukiy usnyuenus. Paszden 3. Ornmuueckue 6onno6odsi. Tema 2.
Bonnosoonvie  cmpykmypwl 6 obvemuvix obpasyax. Pazden 4. Pomonnvie kpucmainvi u
eonozpagpus. Tema 1. Domonnvie ' u nosspumonmwvle .f\puf,m‘aﬂjlbl Pazoen 5. Onmuuecxue
Muxpoanemernmol u yempoucmea. 1t eMa 2. Mu;cpoonmozwexammecmue cxembl.)

6. OIIEHOYHBIE C‘PEI[CTBA JJISI TEKYHIET'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAITHH 110 UTOI'AM OCBOEHUS JUCHUIIJIMHBI
1 YYEBHO-METO/IJMMECKOE OBECIIEYEHHE CAMOCTOSTEJLHOI
' PABOTBI CTYJIEHTOB
Bonpoce! peittuar-kourposs Nel
1. OnTHyecKue KOHCTAHTHI, CBETOBbIE JIy Y.
2. Olpa>1<eHI/1e U IIPEJIOMJICHHE CBETA Ha TpaHHIe pasﬂena JIByX Cpen, HABJIEHUE ITOJHOrO
BHYTPEHHETO OTpa)KeHI/ISI IPOXOXKIEHHE CBETA Uepe3 MOTJIOMIAOIIHE CPE/IBL.
3. 3nc,KTpomarHHTHme BOJIHBI, ypaBHeHHE MakcBeiia | rpaHidHbIE yCIOBUSL.
4. WUw rep(begeﬂum 7§ I{I/I(bpaKIII/DI CBETa, KOMIUIEKCHBIH TII0KAa3aTelb [IPEeSIOMIICHHS
MoKasaTellb MOTIOLIEHHSI.
5. @aszosas ¥ rpynmopas CKOpOCTh CBeTa, JIUCIEPCHS, COOTHOIII(-‘HHE‘ Kdeepca -Kpownura.
6. Tlonsipusalus IUIOCKHX BOJH, PAacIIpPOCTPAHECHHE CBETA B M3OTPOMHBIX u aHU3OTPOITHBIX
cpefiax, ABOHHOE JIyHenpenoMIIeHUe. : ‘
7. O queCIdaﬂ AKTUBHOCTbH U (bapa,uee}scxoe BpallleHUE,
8. KBaHTOBElE IIepeXOabl TPH B3aMMOJIEHCTBIY C DIEKTPOMATHATHBIM H3ITyYeHUEM.
9. CDOHTaHHoe " IBBIPIYX(IICHHQ)G u3JIyqeHue, KosGuruenTrr OMnmTeta. |
10. KHHeTquCKHe YPaBHEHHS, yCHIICHUE U TEHEPAIUs ONTHIECKOTO M3y ICHHUS,
1. M()HoxporaTHqHOn,Tb HOJIHpI/IS(lL[I/ISI KOTEPEHTHOCTh, HAIPABICHHOCT  JIA3CPHBIX |
IIYYKOB., i
12. Hp()CTpﬂHlCTBeHHO(:, aMILUIUTY/IHOE, TONAPU3AIMONNOE, YAaCTOTHOC, BPEMCHHOE W
(azoBoe npeobpazoBaHue Ja3epHBIX [IyUKOB,
13. HenuuelHple sIBNGHMS  BTOPOrO  HOpPSAKA, DJIEKTPOMArHWTHAs — (GOpMYJIHpPOBKA
HEJIMHEHHOTO B3aUMOIeHCTBHS.
14. Henuneittas HOHSII)I/ISyeMOOTB KpUCTaJljIa U HEJHHEIHBIC ONTHYECKHE b dexTol.
15. I'enwepanns rapMOHUK. : \
16. VYcnoue (})&301301‘0 CHHXPOHH3MA. |
17. IlapameTrpuueckue npeo6pa303aﬁm B OIITHKE, Hac1p0m<a YacTOTHI B MapaMeTpUdeCcKux
reHepaTopax. 1
18. M()I[yJI}ITOPBI Ha OCHOBE onmqecxon HEJIMHEHHOCTH.
19. HeJmHeHHa;I ONITHKA U MOJ‘IeKyJIHpHOG paccestHue cBera.
20. 3epKanbHOE OTpaKeHHe, \MHKpomepOXOBaTOCTb MOBEPXHOCTH M I'€OMETPHYECKUC
HEO/(HOPOAHOCTH | ‘
21. MHorocnonﬂme HH3KOpa3M PHBIE KOMIIO3UIIHH.
22. KBaLHTOBme orpanndenus. Pasmepnsie ahhexThI.
23. Metonpl HOJI}"—ICHI/ISI HAHOYACTHI M HAHOMATEPUATIOB.
24. KpaHTOBEIE TOUKH, KBAHTOBAS IIPOBOJIOKA, HAHOCIION.
25. Hepnonnqecme KEaHTOBO- ﬁasMepHHe TeTepPOCTPYKTYPEL.
26. DneKTpOHHBIH CIEKTp JBYMEPHBIX U OJJHOMEPHBIX CHCTEM.
27. ODTI/I'{GCKMG TEPEX 0/l B KBAHTOBO-PA3MEPHBIX CTPYKTYpax.
28. 9JI€‘KTpOOIITI/I‘{eCKI/Ie METO/IbI YIIPABJIEHUS ONTHYECKUM H3JTyYCHHEM.
29. AxycTOONTHYECKHE METO/IE! YIPABICHHS OITHIECKUM U3y ICHHEM.
30. MaruuToonTHYECKAE METO B! YIPABIICHHS ONTHICCKUM M3y ICHAEM.
!

b




Bonpoce! peliTuHr-kouTpoJist Ne2
VHKeKIMOHHbIE MCTOYHHKH CBETA HA OCHOBE TOMO- H TETEPONEPEX0I0B.
Wsmyuatenu ¢ npeobpazoBarteneM CIeKTPATLHOTO COCTABA M3y IEHHS.
WH}paxpacHbIe H3ITydYaTeNH.
Jlasepnl Ha KpUCTAIaX U CTEKIAX.
OcHoBHBIE CIOCOOHI TONYYCHHS JIA3EPHON KEPAMHUKH.
Onrraeckue pesosaTopsl, 106pOTHOCTS.
Mong1 nazepHoro pesonaropa.
Jlazepri ¢ cenexuuelt Moz, epecTpanBaeMble U YaCTOTHO-MOYIHPOBAHHBIC Ta3ePEL.
9. HWmKeKIMOHHEBIE Ta3ephl HA TeTePOIePexoiax.
10. @otopesucToperl, GOTOAMOEL, (HOTOTPAHZHCTOPEL, (POTOYMHOIKHTEIH.
11. CnexTpanbHble, SHEPreTHIECKNe, YaCTOTHEIE XAPAKTEPUCTHKH.
12. TI3C nuHEHKH 1 MATPUIBL, MUKPOKAHAILHBIE [LIACTHHEL
13. OcHOBHBIC TIOHSTHSI TEOPUU BOINHOBONOB. IIONIHOE BHYTPEHHEE OTPAKEHUE. [Totepu n
YCHJIEHHE ONTHYECKIX CHTHAIOB.
14. OBbeMHBIE 1 TNTAHAPHBIE ONTHYECKHE BOIHOBOIBL
15. Pacnpenelienre MOIIHOCTH,| COOTHOIICHHS ISt JIYYEBOTO M BOJHOBOTO IPHOIHKEHUIA.
16. HeJIHHeﬁITo-onmqecxne 5QPeKTHI B GPITTOBCKHX B(}.I‘IHO%BO,HaX. '
17. MexaHu3MBl BOBHUKHOBEHUS IIOTEPE B ONTHYECKUX BOJIHOBOJAX.
18, 3neMeHTf:t TEOpHUH onmqecknx HAHOAHTEHH.
19. Coenunerue u cpalEBaHHE ONTHYECKAX BOJIOKOH.
20. Onrtuueckue MYJIbTUILIEKCOPHI U ICMYTbTHILIEKCOPE.

PN LN

Boupocel Del‘/‘l‘TTI/IHF-'ROHTDOJIH N93
DOTOHHbIE KPHCTAILIBL 1 MeramaTepransl. [IoHsTHE 3a1peIeH O 30HEL.
Pacnipoctpanenne cBeTa B OTOHHBIX MaTepHaiax ¢ 3amperieHHo 30HOil.
MozenupoBanue onTHIECKHX 3 HEKTOB B HOTOHHBIX KpHCTALIAX.
Crioco0sl OJTyueH s pealIbHBIX HOTOHHBIX KPHCTAILIOB.
5. OtpuuarensHele TNOKa3aTellb INPEOMICHHs. Meramarepuansl H TunepGoiMUecKne
MaTepuabl, i

6. MeTanoBepxHOCTH, AHOMAITBHOE TPETIOMICHHE 1 OTpaKeHHE. !

7. Koxmonmfme pacTBOpEL |

8. OCHOBBI JIOKAJIEHO YCHIICHHOHU ONTHYECKOH MUKPOCKOMHHU U CIIEKTPOCKOIIHH.

9. ®opmupoBaHuEe H300paXeHNA ¥ 0TOOpakeHHe HHPOPMAIIME ¢ TOMOIIBIO TOJIOTPAMMHEOH
ONITUKH ¥ ToNorpadyyeckux cucreM. |

10. O6']’>€MHaﬂj royorpadus u pOTOUYBCTBHTENHHbIE MATEPHAIBI U rOJIorpadun

11. TonorpaMMHbIe B JUPPAKIHOHHEIE ONTHIECKHE DIIEMCHTEI

12. Tonorpaduueckass  uHTepdepoMeTpHs, rojiorpaduyeckast naMmsiTh, = OITHKO-
ronorpaguyeckas oGpaborka uHbpopMaLHU

13. CnocoOp! qHATHOCTHKY HAHO- H MUKPOYCTPOHCTB.

14. Yerpoiictpa u ciocoGsI BROZA U BBIBOIA H3TYYEHHS.

15. OnrtHyeckite pacHpeneMTENEHBIE | KOMYTallMOHHBIE  YCTPOMCTBA, HAalpaB/ICHHBIE
OTBETBHTEIIH, TIEPEKITIOUATEIIH.

16. OnTryeckue cnexTpaibHbie (HIBTPLI, HHTEP(EPEHIMOHHBIE TOKPLITHSL.

17. Yupasnsemble 3epkana v 1) pakinoHHbIe PELIETKH.

18. Jluunser Openens, (borcycnp?fmmﬂe KOMITOHEHTBI HHTET PAJIbHOM OTITHKH.

19. Onromexanumyeckue KJTFOHL.,

20. Mexanndeckue CKAHUPYIOL{HE MUKPO3EPKATIA, JTMH3EL, MOJIYJISTOPEI ¥ U PAKIMOHHEIE
PEIICTKH. | |

Bonpoce! k 3143aMeHv

£ LI o=

1. KBaHﬁOBo-p%MepHLIe 3&)(1)61{1‘131.

2 OCHOBHBIE IIOJIOMKEHHS] FeOMETPHUUECKOM OITTHKH,
3. Knaccjnqecme pazmepHbIe 2(QdexTor.

4 OCHO]#HBIG ITOJIOKEHU Sl BOJTHOBOU ONTHKH.
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9.

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

McTouHMKH HEKOTEPEHTHOIO M3JIYUeHHSI.

OCHOBHBIE ITOJIOKEHUS KBAHTOBOH ONTHKH

TrepnoTenbHES Na3ephL.

OCHOBHEIE TIOJIOKEHUS. HEJIMHEITHOM ONTHKY.

DopMHEPOBaHFE BOJIHOBOAHBIX CTPYKTYP B IPO3PAYHbIX Cpe/iax.
TrepnoTensHble IPHEMHUKA H3TYYEHUS.

OOneMHBIE U IIaHAPHBIE ONITHYECKUE BOTHOBOJIAL.

Mertoab! ynpasaeHus ONTHYSCKHM U3JTYHYEHUEM.

OCHO}SHHG KOMITOHEHTEI HHTETPAJIBHO-OIMTHUECKUX CXEM.

DoToHHBIE KPACTAILIEL, PactpocTpanenue cBeta B (JOTOHHEIX MaTepHasiax.
QusnuecKre 0COOEHHOCTH PabOTHI TETEPOCTPYKTYP.
MHUKPOONTOMEXaHUYECKIE CXEMB.

O6beMHas rororpadus 1 GOTOTYBCTBHTENEHBIE MaTePHAIBI TS TOTOrPad.
Croco6bI MoJTyueH s JIa3ePHOH HAHOKCPAMHUKH.

OCHogzﬂme TIOHATHS TEOPHH BOJHOBOJIOB.

MeramaTepuaisl i THOEPOOIHICCKUE MATEPUATIBI,

Bonpoen! JUif KOHTPOJIH ¢aMOCTOATENLH0IT padoThl
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Oco0eHHOCTH B3aNMOAEHCTBHA JIEKTPOMAarHUTHEIX BOJIH ¢ MEKPOOOBEKTAMH.
VpaBHeHUS 1 pacuéTa HOTOHHBIX KPHCTAILIOB.

Bri6op MaTepraioB ONTHYECKMX KOMIIOHEHTOB n.;ucpHLIx CHCTEM.
Texnomorn4yeckuii Mporecc N3TOTOBIEH S AKTHBHBIX 3JIEMEHTOB JIA3EPHBIX CUCTEM.
Metozs! OleHKH TapaMeTPOB JIA3EPHBIX YCTPOMCTB.

Mukpo 1 HaHOJA3EPBI.

MexaHu3MBI (bopMHpOBaHHa AMUTAKCHATHHBIX TICHOK.

TexXHOOrUs TPOGOIOATOTOBKY MATEPHAJIOB.

D¢ dext Jlonmiepa, CIBUT U yIIUpEHNe JTHHHA.

Db dextsr Puzo u Canpska.

. BonoxoHHO-0NITHYECKHE I'MPOCKOTIEL
. Merosp! pa3oBoit KOppeKIHU BOIHOBOIO (hpOHTA.
. OcobennocTu ranepOOIMISCKIEX MATEPHATIOB,

Texnonoruu B 06J1aCTH 3AIUTHBIX I'OJIOIPAMM.

L FOJlorpa(Iinecxa;I naMsTh. |

L OIII‘I/I‘-IQCKI/IC CUCTEMBI I/ICKYCCIBGHHOFO UHTEJUICKTA.

. CBLpXCKOpOCTH[BIC cII0coOB! epeady ¥ 06paboTKH UH(OPMAIIIH.

L CI/ILTGMBI‘Ha OCHOBE HaHOPA3MEPHBIX U (hOTOHHO-KPHCTAITHYECKAX CTPYKTYD.

. CrcTeMBI ONTHIECKUX U KBaHIOBLIX BBIYHCIICHUH U oan/IquKHe KOMIIBIOTEPEL

! HHrerpaqHﬂ Me).aHquCKHX OITHYECKUX Y  OJJNEKTPOHHBIX KOMIIOHEHTOB Ha
MHKpPOYPOBHE, i \

DoHZ OLEHOYHEIX CPEJCTB JUIsl TPOBENCHUS AaTTeCTAldM YPOBHS CHOPMHUPOBAHHOCTH

KOMIIETEHIIMH 00YYAFOIIIXCsI 110 JUCHHUILIHHE OQOPMITIETCS. OT/IEIBHBIM JOKYMEHTOM.



7. YYHEBHO-METOJAUYECKOE 1 HH®OPMAIIMOHHOE OBECHEYEHUE

JAUCHUTIIIAHbI
7.1. KHuroo0ecne4eHHOCTh
Hanmenosanne mureparypei: asrop, Ha3BaHHe, BIJ U3/aHNd, Ton KHHUT'OOBECIEYEHHOCTh
M3JIaTENLCTEO H3j1aH
us Konnuecrso Hanuyuue B
IKICMITIIPOB U3JAHMIH B WIEKTPOHHOH
Gudnnorexe Bal'Y 8 6ubmmorere Bal'Y
coorsercTBuM ¢ GIOC
BO
1 2 3 4
OcHoBHast muTeparypa
l. Beenenue B (emronasoioronnky, @yHaaMeHTanbHbI 2015 - http:/fwww.iprbooksho
OCHOBBI U JIA3CPHBIC METO/IbI YIIPABIAEMOIO HONYHEHHS | p-ru/40504, html
JMArHOCTHKH
HAHOCTPY KTYPHPOBAHHBIX MaTepuanos [DNeKTpoHHEIH pecypc]:
yuebroe nocobue/ C.M. ApakeisH [1 1p.].— DiexTpoH,
TEKCTOBBIE aHHble.— M.: Jloroc
2. benos H.IT, ®usiueckre OCHOBBI KBAHTOBOH J1eKTpoHMKM | 2014 B http:/fwww.iprbooksho
[Onextpounsiii pecypc]| / Bemos LI, ]_HCpCJI‘O6I/IT0Ba A.C, p.ru/63346.html
Acexo  AJI. - DIEKTPOH. TeKCTOBbIE RaHHEIE. - CII6.:
Yuusepeurer UMTMO, 2014, - 65 c. \
3. Tawneikosa-Bymkesny .U, Gusuka. Yacts 2! Omrhka. 2014 - http://www.iprbooksho
Kpanrosas dusnika. CTpoeHHe M QusHueckue coficTBa pru/35563.
BeulecTsa [D1eKTpoHHBIH pecype): yueOnuk / Tamm,n(oaa-
Byukesua ML.H. - DeKTpoH. TEKCTOBRIE AAHHEIE. - MUHCK:
Belcnras mxosa.
JononuurensHas auTeparypa
l. Kprokop ILI". @eMmTOCEKYHIOHBIE HMITYILCH. BBeacHde B http://www.studentlibra
HOBYI0 oOnacTh JnazepHoit Qusmewm/ Kprokob ILT.-— M. | 2008 - ry.ru/bock/ISBN97859
OUIMATIIUT 22109413.html
2. Peyros, A. T. ®usnka niasepor. YacTs 2. OCI]-I\(/}PBI TEOPHU 2011 - http:/fwww.iprbooksho
nasepos ; yuebHoe nocobue / A. T. PeytoB. — Mockea : p-ru/1 1534 html
Poceniickuii yrusepenTer npyx6s1 HapozIoB, 201‘1. —9¢c.—
ISBN 978-5-209-03654-8
3. baknauos, E. B. ch—roim na3epHoti Gusuky : yuebuuk / E. B. 2011 - http://www.iprbooksho
Baxnanos. — Homocubupcek : HopocuGupeknit p.ru/43127 html
rOCYIapCTBEHHLIN TexHuieckul yHunepeutet, 2011, — 131 ¢.
— ISBN 978-5-7782-1606-8

7.2. Illepuopnueckne mna}mﬂ‘ !
1. Kypran «KpaHToBas BHGKTpO‘HI/IKa» ISSN:1063-7818. Apxms HomepoB. Pexum jocryna:
http://www.mathnet.ru/qe/archive. | ‘
2. XKypuan  «Dortounkay, ISSN:  1993-7296.  Apxus . Homepoe.  Pexum  jocryna:
http://www.photonics.su. !
3. XKypnan ((HpI/IKJ'IaLIlHd}I ¢doTtoHuka», ISSN:2411-4375. ApXHB HOMepOB. Pexum joctyna:
http://applied.photonics.pstu.ru/archives. !
4. Kypran «HanocucteMbl: (usnka, XMMHSA, MaTeMaTHKay. ISSN 2305-7971. ApxuB HOMEpOE.

Pexxum moctyna: http: /(nanOJ ournal.ifmo. ru/artlcles

8. MAI‘EPI/IAJII)HO TEXHI/IIIECKOE OBLECHHEYEHHUE IUCIUIIIINHBI

s pea_nmhunn JAHHOM L[I/ICHI/IHJ'II/IHBI MMEIOTCA  CTICIHANBHEIE [OMELIEHUS /I
IIPOBEACHUs 3aHATHH JeKYUOHHO20 \muna sauamuii - npaxmudeckozo/iabopamoproeo  muna,
2PYNNOBYIX U UHOUSUOYQLbHIX KOHCYNbMAYUL, MeKyuje2o KOHmpOIl}Z U NPOMEIICYMOYHOU
ammecmayuy, a maxoice NOMeweHus Ons CamoCmosmenvHol.

Jlexuponnple ayMUTOPUM, OCHAMEHHBIE JOCKOM M TEpPeHOCHBIM [POEKTOPOM JUIs
MPOBEJICHHA 3aHATHH C TMPHUMEHEHHEM KOMIIBIOTEPHBIX NPE3eHTAHH ¥ JEeMOHCTPAIMOHHBIX
ponukos (420-3, 3156-3).

AYIHTOpUH JUIsl TIPOBENEHHs IIPAKTHHECKMX M J1abopaTopHBIX 3aHATHH, OCHANEHHBIE
COBPEMEHHBIMH ~ IICPCOHAILHBIME  KOMOBIOTEPaMH,  O0LEAMHEHHBIMA B JIOKATBHYIO
BLIYUCIHTENBHYIO CETh M YKOMIUIEKTOBAHHEIMHA HEOOXOMMMBIM CHCTEMHBIM U MPHKIAAHBIM
nporpamMmusM obecrieuennem (1226-3) u Hayumsle naboparopuu (107a-3, 107-3, 419-3), rme
pasMeILeHbl COBPEMEHHbIE JIa3epHbIe KOMILIEKCHI: MA/LUTHCEKYHIHAS H DeMTOCEKYHIHAS JIa3epHbIe
YCTaHOBKH, & TaK)Ke MEPEHOCHON 1abopaTopHBIH MPaKTUKYM IO Jia3epPHON TEXHHKE.



PaGouyro nporpaMmy cocTaBHII cr.npenop.kad.@ulM Enena Jl¢orumosna [llavanckas é ZZ et/
| (®UO, noamucs)

Peuensenr
(npencraBuTens paboTomareis)

Teut

IIporpamMma paccMoTpeHa 1 0Z06peHa Ha 3ace/janul Kade

IIpotoxon Ne 4 oT (2.09.20{9 rona
3apenyromuii kahemapoi ®
(@ 6:5,1']!-[01:)
PaGouast porpamMma paccMOTpeHa 1 Of06peHa Ha 3aceIaHAH yueOu OIITICCKON KOMHCCHH

Hanpasnenus /2.03.05 Jlazepnas mexuuxa u Aazepuuie mexHonse

ITporokom Ne { ot ()2, 092019 rona
IIpencenarens KoMUCCHH ﬁﬁﬂdfﬂﬂﬂi% (adl
(®10, noxmcs) | [




JUCT NEPEYTBEPKIEHWS
PABOYEN ITPOI'PAMMBI JUCIHUILIVNHBI

_ . E——
|
IIpoTtokon 3acenanus kadeapsr No oT roja

Pabouas nporpamma onoOpeHa Ha y4eOHbIi roj

3asenyromuil kadenpoit

PaGouas niporpamMma ogo6pesa Ha | y4eOHBIi rof

ITpotokon 3acenanus xageapsr Ne | OT roja

3aBeayromuit kadeapoi

Pabouas nporpamma onobpena Ha yueOHBIi roj

|
|
[Tporokou 3acemanust Kageapbl No | OT rozaa
|
|

3aBenyromuii kadeapoi




JIUCT PETUCTPAIIUN U3MEHEHNN
B paGO4yr0 MPOrpaMMy JUCLUILIMHEI
Muxpoonmuka u homonuxa
00pa30BaTe/IbHOM NPOrPaMMBI HATIPABJIEHHSA OATOTOBKH 28.;03. 01 Hanomexuonozuu u

MUKPOCUCTEMHAS, MeXHUKA |
MEXHON02UY, RANPABNEHHOCT: HaHOMeXHON02UY U MUKDOCUCIEMHAS MEXHUKA

Homep BueceHbl u3MeHeHus B HacTh/pa3iessl Henonnurens OcHoBaHue
H3MEHEeHUs paboueii nporpaMmsl ®HO (HoMep | jara npoToKona
‘ 3aceanus kadeapsl)

3aB. kadeapoii /
Hoownuco DHO




