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1. Heab u njaHupyeMble pe3yabTaThl 0CBOCHHSI JUCHUNIMHBI (MOIYJIs)

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIICAYIOMNX KOMITETSHITUH:

[1K-1 CriocobeH caMOCTOATEIbHO CTaBUTh KOHKPETHBIE 33/1a4U HAyYHBIX UCCIICA0OBAHUIN B
obnactu (U3MKH U peliaTh WX C MOMOIIBIO COBPEMEHHOW ammapaTypbl U WH()OPMAIMOHHBIX
TEXHOJIOTHIl C UCIOJIb30BaHNEM HOBEHILIEr0 POCCUICKOTO U 3apy0exHOro OMbITa.

PesynpTaTramu 0CBOCHUS NUCHUIUIHHBI SIBISTFOTCS CIIEIYIONINE WHANKATOPHI JOCTHKCHUS
KOMIIETECHIINH:

WIIK-1.1. 3HaeT OCHOBHBIE CTpaTeTMU HCCIENOBaHUK B BBIOpaHHOW o0iacTé (U3MKH,
Kputepur 3¢ (HEeKTUBHOCTH, OTPAaHUYEHUSI TPUMEHUMOCTH.

NIIK-1.2. YMmeeT BBIOCHATh M CHCTEMATU3UPOBATH OCHOBHBIC IEJIM HCCICIOBAHUN B
BbIOpaHHOW oOnactu (pU3MKHM, U3BJIEKaTh MHYOPMALMIO U3 PA3IUYHBIX HCTOYHUKOB, BKIIOYAs
MEPUOANYECKYIO TIeYaTh M AJICKTPOHHBIC KOMMYHUKAIIMH, TIPEJCTABIIATE €€ B IOHSITHOM BUJIC U
3(PEKTUBHO HUCIIOIH30BAT.

2. 33}13‘[“ OCBOCHHA TUCHUIIIMHBI

OcBouTh TEOpEeTUUECKUE MaTepral O (PU3MUECKUX OCHOBAX JMHEWHOIO U HEIHHEHHOro
B3aMMOJICHCTBUS 3JEKTPOMArHUTHOTO H3JIyYE€HUS C BELIECTBOM, OCOOCHHOCTAX U THUMAaxX
HEJIMHEHHO-ONTUYECKUX IPOLIECCOB (B3aUMOJICHCTBUI) B pa3IMuHbIX MaTepuaax;

OBnazneTy NPaKTUUECKUMU HaBbIKAMH pabOThl C COBPEMEHHOW JIa3€pHOM TEXHMKOM,
HEJIMHEHHBIMU CpeJjaMH, BKJIFOUasi aHU30TPOIHbIE KPUCTAILIbl, OCBOMTH OCHOBBI IPEOOPA30BaHMS
YacCTOTHI U U3MEHEHUSI HHTEHCUBHOCTH JIa3€PHOT0 U3Jy4YE€HHsI METOJaMU HEJTMHEHHOM ONTHKHU.

3. MecTo aucuuiinHbl (MOYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlucumiuinHa OTHOCHTCS K 4YacTH 00pa3oBaTebHOW MPOrpaMMEI, (OPMUPYEMO
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHU, SIBIISICTCS 0053aTENbHOMN ISl U3YUYCHUS.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

IlepBb1it cemecTp, 3a4eT.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEeIIHOTrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3ylnbTaTbl OOy4eHHUs 110
CIEeNyIOIMM JUcCHMIUIMHAM: Maremartudeckuil aHanu3, Juddepenumanbuble ypaBHEHHUS,
Mertonbl MaTeMaTH4eCcKON PU3UKH, DIEKTPUIECTBO U MarHeTusm, OnTuka, Gusmuka ga3epos.

6. SI3bIK peaau3anuu

Pycckuii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO61as TpyA0eMKOCTh AUCHUIUIHHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— nexuuu: 24 u.;

— nabopaTtopHble paboThl: 12 u.

— B TOM YHCJIE PAKTUYECKas OroToBKa: 12 4.

O0beM caMOCTOSATENLHON pabOThI CTYICHTA ONpeAeNieH YYeOHBIM IIIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Jlekuun:
Tema 1. [IpeaMer HEMMHENHON ONTUKHU
OTinune IMHEHHOW U HEIMHEWHON oNTHUKU. [IpuMepbl KOrepeHTHBIX U HEKOI'€PEHTHBIX
HEJIMHEHHO-ONITUYECKUX  SBJIEHWHA. IIpakTHueckoe NPUMEHEHHE HEIMHEHHO-ONTHYECKUX
a¢dekToB.



Tema 2. HenmuHEMHBIN OTKIIMK CPeabl

VYpaBHeHus Makcseiuia B cpefe. HenunHeiHbli OTKIMK cpeasl. PasnoxkeHnue nosspusanun
no creneHsaMm nons. Henuselinas nosspusanus. HenunenHble napaMeTpuYecKHe IIPOLECCHI
BTOPOT'0 U TPETHETO NOPsAKOB. HennHelHble HenmapaMeTpu4ecKUe MpoLecChl.

Tema 3. HenuHeitHas nosisipusanus cpeibl

[longpuzanus AMAIEKTPUKA I[P BHEIIHEM BO3JCWCTBUH, THIIBI MOJISIPU3ALMUA B
JUDJIEKTPUKAX: DJIEKTPOHHAs, MOHHAS, OPUCHTALIMOHHAS

Tema 4. AHrapMOHUYECKHUI OCLHMILISATOP

Kiaccuueckoe omnmcaHue, ypaBHEHME JBW)KCHMsS  JJIEKTpOHA B IIEPEMEHHOM
AJIEKTpUYeCKOM noJie. JIMHENHbINA OCHMILIATOP, HEIMHENHBIN OCLMILIATOP 2-T0 U 3-T0 MOpsAIKa.
JIvuHeHbIN 1 HETMHEWHBIN OTKIMK cpenbl. [IpaBuiio Musiepa u ero cieacTBusl.

Tema 5. TeH30p HENMHENHOW BOCIIPUUMYUBOCTH CPEJIBI.

CpolicTBa CHUMMETpUHU: BEIIECTBEHHOCTb IIOJIEH, BHYTPEHHSS IIE€PECTaHOBOYHAS
CUMMETpHUs, CUMMeTpusi B cpene Oe3 morepb, KieliHmanoBckas cummerpusi. CokpallieHHas
3anuch. OnucaHue HEIMHENHBIX MPOLECCOB 2-T0 MOPSIKAa IPU IOMOLIY TEH30pa.

Tema 6. HenuHeilHble onTHYECKUE KPUCTAILIbI

IIpocTpaHcTBEHHAss CUMMETpPUsI HEIMHENHBIX cpell. THUIbI KPUCTAJUIMYECKUX PELIETOK,
TOYEYHbIE Tpynnbl cumMmeTpuu. OJHO-, JBYXOCHBbIE M  H30TPONHBIE  KPUCTAJLIBL.
[lenTpocCUMMETpUYHBIE UM  HELEHTPOCUMMETpUYHBIE  cpeabl. TeH30p  KBaaApaTU4YHON
BOCIIPUMMYHMBOCTH Ui HEHEHTPOCUMMETPHYHBIX KpPUCTAUIOB. DddexkTuBHas HenuHeiHas
BOCIIPUMMYHUBOCTb.

Tema 7. BpeMeHHOE IIpeACTaBIeHUE NOIAPU3ALNHA U HEIMHEHHON BOCIIPUMMYHUBOCTH

YacroTHOE  NPEACTABICHHWE  3aBUCUMOCTH  IOJApPU3alUU  OT  HAIPSHKECHHOCTH
anekTpudyeckoro mnosid. CBsi3b  MEXJIy YacTOTHBIM W BPEMEHHBIM  IpEACTaBICHUEM
anekTpuyeckoro noss. Ilomspusanus U 2JIEKTpUYECKOE I0JE CBETOBOM BOJHBI BO BPEMEHHOM
IIPEJICTaBICHUU.

Tema 8. MeTox MeUIEHHO MEHSIOIIUXCS aMILIUTY T

VYpaBHeHUs 1715 CBSA3aHHBIX aMIUIUTY 1 (YKOpOU€HHbIe ypaBHEHUs ). CooTHOLIEHHE MaHIu-
Poy. Omnuncanue HENMHEHWHBIX ONTHYECKHX IPOLIECCOB BTOPOTO MOpAAKAa IPU I[TOMOIIU
YKOPOYEHHBIX ypaBHEHUMH: I'eHepalusi CyMMapHOW 4acTOThl, T€Hepalusi BTOPOM TapMOHUKH,
reHepanusi BTOpO TapMOHUKHU € YYETOM UCTOLICHUS HAKAUKH.

Tema 9. ®a30BbIil CHHXPOHU3M.

[Tonatue ¢azoBoro cuHXpoHHM3Ma. PacmpocTpaHeHue 5>JIEKTPOMAarHUTHOM BOJHBI B
HEJIMHEWHOM KpucTaie. PacpocTpaHeHue 31eKTpOMarHuTHOM BOJIHBI M (Da30BbIi CHHXPOHHU3M
B OJJHOOCHBIX KpHcTamiax (cuaxponusM | u |l tuna). Buast gasoBoro cunxponusma npu I'BI.
BexTopHblii (a3oBbiii cuHxpoHusM. PazoBeiii cuHxpoHusMm npu ['CU u I'PY. Hanpasnenue
CUHXpPOHM3Ma, UIMpUHA CHHXpOHU3MAa. TeMiepaTrypHble 3aBUCUMOCTH. KBa3MCHHXPOHU3M,
kpuctaysl ¢ PZIC.

Tema 10. D¢ dexTsl, Bausromue Ha HEIMHEHHOE TPeodpa30BaHNe YaCTOTHI

Bnustaue nmornomienus B Kpuctaie, ruadparMeHHbIN anepTypHbIi 3¢ dexT, yroa cHoca,
BpeMeHHbIe 3((eKThI: TIpynmnoBoe 3ama3blBaHHE HUMITYJIbCOB M IPPEKT TUCTIEPCHOHHOTO
pacIuIbIBaHUsI UMITYJIbCOB

Tema 11. ITapamerpuueckas reHepanus cBeTa

[lapameTpuueckoe ycuiieHHWe, TapaMeTpuyeckas JIIOMUHECHEHIUS  (paccesHue),
napaMeTpuueckas reHepanus, oaHo- u 1Byxpe3oHatopHsle 11I'C, nopor renepannu, nepectpoiika
yactoTsl [1I'C, Biusaue mon peszonaropa, I1I'C ¢ cunxponnoit Hakaukoii, [1I'C Gery1ieil BoiaHbI

Tema 12. BeiHyKI€HHOE paccesHue CBETa

[Ipupona u BuIbl paccesHuss cBeTa (pIJEEBCKOE, paccesHue Kpblia JWHUU Panes,
KoMOuHaMoHnHoe, Mannenbimtama-bpuutosna). CIOHTaHHOE M BBIHYXJIEHHOE paccesiHue
Manaensmrama-bpuimosna (BPMB). Dnexkrpoctpukuus, BPMb-ycunenne u BPMb-reneparnus.
CnionTaHHOE U BBIHYXJIeHHOE kKoMOuHaronHoe paccesnue (BKP). BKP-cpensr u BKP nazepsr.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Teky1uii KOHTPOJIb 11O AUCIHUIUINHE TIPOBOIUTCS ITyTEM KOHTPOJIS IIOCEIIAEMOCTH JICKIIHI
U 1a00paTOpHBIX padoT, MPOBEPKH 3HAHUI IPU JIOMyCKe K JIAOOpaTOpHBIM padoTaM M CAadH
OTYETOB IO BBHINOJIHEHHBIM JIAOOpAaTOpHBIM paboram, U (ukcupyercs B GpopMe KOHTPOIHHOM
TOYKM HE MeHee pa3a B cemecTp. OLeHOYHbIe MaTepualibl TEKYIIEro KOHTPOJS pa3MelIeHbl Ha
caite TI'Y B pasmene «Wudpopmammus o0  oOpa3oBaTenpHOW  mporpamme»  —
https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO‘lHOi/i aTTeCTallumn

3aueT NpoBOAUTCS B MUCbMEHHOU (hopme 1o OuieTam.

OueHouHble MaTepHUalIbl JIJISl MPOBEACHUS MPOMEKYTOUHOM aTTECTAllMKM Pa3MEIIECHbI Ha
cahte TI'Y B pasgene «UHdpopmanus o0  oOpa3oBarenbHOM — mporpammey  —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOaAu4YECKOE 00ecmeuyeHmne

a) DJICKTPOHHBIN Y4eOHBIN KypC 10 AUCIUIUIMHE B 2JIEKTPOHHOM yHHBepcuTeTe « Moodlex»
(https://moodle.tsu.ru/course/view.php?id=24800).

0) O1ieHOYHBIC MaTepHANIbl TEKYMIETO KOHTPOJISI W TPOMEKYTOYHOW ATTECTAMH I10
aucruruinae (https://www.tsu.ru/sveden/education/eduop/).

B) Metoauueckue YKa3aHHS 1o MIPOBEIICHUIO 1abopaTOPHBIX pabor
(https://moodle.tsu.ru/course/view.php?id=24800).

[lepeuenp mabopaTopHbIX padboT:

JlabopatopHnas pabora Ne 1 I'enepariust Bropoit rapmonuku uznydenus Nd:YAG naszepa B
HEJIMHEHOM KpHCTaJLIE

JlaboparopHas pabota Ne 2 HM3mepenue kodpQuiieHTa HETMHEWHOTO TMOIJIOMICHUS
OpPraHUYECKUX KpacUTeJIe METOI0M Z-CKaHUPOBAHUSI C OTKPBITOM Aradparmoit

JlaboparopHas pabota Ne 3~ M3mepenue  cedeHuss  ABYX(OTOHHO-BO30YKIaeMOii
JTFOMUHECIICHIINHA OPTaHUYECKUX MOJIEKYJI METOJIOM JIBYXKBAaHTOBOT'O ATAJIOHA

JIaboparopHas pabota Ne 4 MoaenupoBaHue HETMHEHHOTO MPOIYCKAaHUS KPAaCUTENS TPy
UMITYJIECHOM JIa3ePHOM BO30YKICHUH

r) MeToaudeckue yka3aHus 0 OpraHU3al CaMOCTOSTENbHON pabOThI CTYICHTOB.

CamocrosiTenbHasi paboTa CTyIeHTa BKIIOYAET:

— yriyOJIGHHOE TeOPEeTHIECKOe N3YUCHHE Pa3IesiOB Kypca MPH MOATOTOBKE JICKITMOHHBIM
3aHITHUSIM U J1a00paTOpHBIM paboTam;

— TIOJTOTOBKY K OOCYXKJEHHIO MaTepuaa, B TOM YHCIIe CAMOCTOSITENbHBIN MTOUCK
HEOOXOJUMBIX HICTOYHUKOB HMH(OpMAaILINY, BKIFOUasi HAyYHO-00pa3oBaTeNbHbIE PECYPCHI
cetu HTepHeT;

— 00paboTKy pe3yIbTaToOB MPAKTHUECKUX 3a/IaHUM, BBIMTOJTHCHHBIX HA JIA0OPATOPHBIX
paboTax u cocTaBJIeHHE OTYETa

— TOJTOTOBKY K AU PEPEHIINPOBAHHOMY 3aUETY.

12. Mlepeuens yueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Jqmutpues B. I'., Tapacos JI. B. [lpuknannas HeTMHEWHas ONTHKA. — 2-€ U3/1., Tiepepad.
u gon. — M.: DUSMATJIUT, 2004. — 512 c.

— en WN.P. Ilpunnune HenuHeiHOW ontuku: [lep ¢ anrn. / Ilox pex. C.A. AxmaHoBa.
M.: Hayxka, I'n. pen. ¢us.-mat. aur., 1989. — 560 c.

—Boyd R.W. Nonlinear Optics. Fourth Edition. — Academic Press, Elsevier, London.,
2020. - 609 p.

— Cusmun /1.B. Henuneitnas ontuka / Capos.: Cap®TH, 2015. 147 c.


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=24800
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=24800

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— lepuauke ®@., Munsuntep Jx. [Ipuknannas HenuHeiinas ontuka: Ilep c anri. / Ilox pen.
C.A. AxmanoBa. M.: Mup, 1976. — 261 c.

— Murti Y., Vijayan C. Essentials of Nonlinear Optics. — Ane Books Pvt. Ltd., John Wiley
& Sons Ltd., 2014. — 205 p.

—Li C. Nonlinear Optics Principles and Applications. — Shanghai Jiao Tong University
Press, Shanghai and Springer Nature Singapore Pte Ltd., 2017. — 399 p.

B) K JJaOOpaTOPHBIM paboTaM:
— Tonctux A.JI., Arumes W.H., MensaukoBa E.A. JlazepHast ¢u3uka: 1abopaTopHBINA
npaktuky™m // Munck: U3a-so BI'Y, 2006. — 91 c.

r) pecypcsl cetu MHTEpHET:

— OTKPBITHIE OHJIAWH-KYPCBHI 110 HEJTMHENHOM OITHUKE

— Kypnan «KBanToBas snexkTponuka» — hitps://www.quantum-electron.ru

— XKypnan «Onrrka u criekrpockonus» — https://journals.ioffe.ru/journals/5

— Nudopmanmonnslii  OwJuleTeHb  Jla3epHOW  accoumaru  «Jlazep-undopm»
https://bibl.laser.nsc.ru/lazer-inform/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirouaer npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myO4yHO JocTymHBICe o0maunbie TexHonoruu (Google Docs, SIHaeKe AUCK | T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTaJjor Hayunoin 6ubnuoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) nnpodeccruoHanbHble 6a3bl JaHHBIX:
— Scopus — https://www.scopus.com/
— Web of Science — https://clarivate.com/

14. MaTtepuajibHO-TeXHUYECKOE o0ecreyeHue

Ayautopuu Juis IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Ayautopun U1 TIPOBEACHUS 3aHATHH CEMHHAPCKOTO THUINA, WHIUBUIYAIBHBIX U
IPYIIIOBBIX KOHCYJIBTALUN, TEKYIErO0 KOHTPOJIA U IIPOMEKYTOUHOM aTTECTALUU.

[Tomemienust 111 caMOCTOSATENbHONU pabOThI, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTh VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIPAaBOYHBIM CHCTEMaM.

Crenanu3upoBaHHasl ayIUTOpHs (ayAUTOPHH) Ul TPOBEIEHHs J1abopaTOpHBIX padorT,
OCHAIIIEHHAsI CTEH/IaMU C COOTBETCTBYIOLIUM Ja3€pPHBIM U METPOJIOTHYECKUM 000pYyA0BaHUEM,
ONTOMEXAaHUKOU, paCXOJHBIMU MaTEPHUAIIAMH.


https://www.quantum-electron.ru/
https://journals.ioffe.ru/journals/5
https://bibl.laser.nsc.ru/lazer-inform/
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https://clarivate.com/

15. Uudopmanus o pazpadboTunkax

Ceernuunbiii Banepuii AHaTONBEBUY, KaHAUAAT (PU3UKO-MAaTEMATHYECKUX HAYK, JIOIEHT,
kadenpa onTUKU U crieKTpockonuu pusnueckoro dakynprera TI'Y, HOLEHT.



