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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

[lenpro 0OcBOGHUS AUCIUILINHBI SBISICTCS POPMUPOBAHUE CICTYIOMIUX KOMIICTCHIIUN:

ITK-1 CriocobeH caMOCTOSITeThHO CTABUTh KOHKPETHBIC 33]1a4i HAyYHBIX UCCIICIOBAHHH B
obmacti (pU3WKK W pemiaTh WX C MOMOIIBIO COBPEMEHHOW ammapaTtypsl U WH()OPMAIMOHHBIX
TEXHOJIOTHH C UCIOJIb30BAHUEM HOBEHIIIEr0 POCCHICKOTO U 3apy0eKHOT'O OTIBITA.

Pesynbraramu oCBOEHUS AUCIUIUIMHBI SBIISIOTCS CIEAYIOIMINE UHIMKATOPBI JOCTHKCHUS
KOMIIETECHIINI:

UIIK-1.1. 3HaeT OCHOBHBIE CTpPAaTErWy WCCIEAOBAaHUU B BHIOpaHHOW 00nacTu (HU3MKH,
kputepun 3Q(HEKTUBHOCTH, OTPAHUICHHS TPUMCHUMOCTH.

UIIK-1.2. YMeer BbIIEIATh U CHUCTEMATHU3UPOBATH OCHOBHBIC IICJIM HMCCIICIOBAHUN B
BBIOpaHHOW OOnacTu (pU3WKH, M3BICKATh MHPOPMAIHMIO W3 Pa3IMYHBIX MCTOYHUKOB, BKITHOYAS
MEPUOIUYECKYIO TEeUaTh U AJIEKTPOHHBIE KOMMYHHKAIIUU, TIPEJICTABIATH €€ B IOHITHOM BHUE U
3¢ (HEKTUBHO MCIIONB30BATS.

2. 3axa4yv 0CBOCHM A JUCHHUIIAHBI

OcBouTh TeOpeTHUECKHE MaTepuana 0 GU3NYECKUX OCHOBAX JIMHEHHOrO0 M HEJIMHEHHOro
B3aUMOJICHCTBUSL 3JEKTPOMAarHUTHOTO M3JIy4EHUS C BEIIECTBOM, OCOOEHHOCTAX M THUIaX
HEJIMHEWHO-ONTHYECKUX MTPOLIECCOB (B3aUMOJICHCTBHIN) B pa3IMuHbIX MaTepuasax;

OBnazneTy NPaKTUYECKUMHU HaBBIKAMHU pabOThl C COBPEMEHHOM JIa3epHOM TEXHUKOH,
HEJIMHEWHBIMH CpEeIaMH, BKIII0Yasi aHU30TPOITHbIE KPUCTAILIbI, OCBOUTH OCHOBBI ITPEOOPa30BaAHUS
Y4aCTOTHI M U3MEHEHUS] UHTEHCUBHOCTH JIA3€PHOT0 U3JyYEHHSI METOIAMH HEJIMHEHHOMN ONTHKHU.

3. MecTo IMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
JlucuuniauHa OTHOCUTCS K dYacTH 00pa3oBaTelbHOM MporpaMMmbl, (hopmMupyemon
Y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOIICHUH, SBJISIETCS 00s13aTeNIbHOM 711 U3yUeHUsI.

4. Cemectp(bl) ocBOeHUA U popma(bl) IPOMEKYTOUYHON ATTECTANMH 1O TUCUUIJINHE

[TepBriit cemecTp, 3a4er.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS TUCHUIIMHBI

Jlis  yCHEemIHOrO OCBOEHHUS AMCHUUIUIMHBI TpeOYyIoTCs pe3ysbTaThl OOy4YeHHs IO
CIeqyIOIUM aucuuiuinHaMm: Maremartudyeckuii ananu3, Juddepennmanbusie ypaBHEHUS,
MeTtoapl MaTeMaTHueCcKor (pu3nKH, IIEKTPUIECTBO U MarHeTu3M, OnTuka, Ousnka jga3epos.

6. SI3pIk peanusanuu

Pycckuii

7. O0beM AUCHUITIMHBI (MOIYJIA)

OO61as TpyA0eMKOCTh AUCHHUILIMHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— JIexkuuu: 24 4.;

— nabopatopHbie paboThl: 12 4.

— B TOM YHCJIC ITPAKTUYECKasl MOAroToBKa: 12 4.

O06beM caMOCTOSTENBHON PabOTHI CTYACHTA OMpeieNieH Y4eOHbBIM TIIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOYJIs), CTPYKTYPHPOBAaHHOE IO TeMaM

Jlexuuu:
Tema 1. IIpenmer HETMHENHOMN ONTUKU
Otnune NMHENHON U HENMHEHHON ONTHUKU. [IpuMepbl KOrepeHTHBIX U HEKOTE€PEHTHBIX
HEJIMHEUHO-ONITUYECKUX  sABJICHUN. [IpakTMdeckoe MPUMEHEHHE HEIUHEHHO-ONTHYECKUX
3¢ heKToB.



Tema 2. HenmuHeWHbIN OTKJIMK CPeIbl

VYpaBHeHus Makcseiuia B cpenie. HenmHenHblil OTKIUK cpepbl. Pasnoxenue nosspusanun
no creneHsM notisa. HenuneinHas nosgpusauus. HenuHeliHble mapamMeTpUyecKUe ITPOLECCH
BTOPOI'O ¥ TPEThETo NopsaAkoB. HenuHeiiHble HemapaMeTpuyeCKue IpOLECCHI.

Tema 3. HenuueliHas nosisipuszanust cpebl

[longpuzauus JUAIEKTpUKA [PU BHEIIHEM BO3ACWCTBUM, THUIMbBl MOJSIpU3ALMUA B
TUBJIEKTPUKAX: AIEKTPOHHAsI, HIOHHAsS, OPUEHTALMOHHAS

Tema 4. AHrapMOHHUYECKUI OCHUIIATOP

Knaccuueckoe omnucanue, ypaBHEHME JBUKEHMSI JJIEKTpOHA B  IEPEMEHHOM
AJIEKTPUYECKOM IToJie. JIMHeHHbI OCUMIIIATOP, HEMUHEHHBIA OCLMILIATOP 2-r0 U 3-T0 MOpsiKa.
JInHEeNHBIN ¥ HeJIMHEWHBIN OTKIMK cpeabl. [IpaBuno Musuiepa u ero ciaeacTBusi.

Tewma 5. TeH30p HEIMHENHON BOCIIPUMMUYNBOCTU CPEJIBI.

CBolicTBa CHMMETPHUU: BEIIECTBEHHOCTh IOJIEH, BHYTPEHHSS IE€pecTaHOBOYHAs
CUMMETpHUs, CUMMETpUsi B cpene 0e3 notepb, KneitHmaHoBckas cummerpus. CokpalieHHast
3anuch. OnucaHue HeJIMHEMHBIX MPOLIECCOB 2-T0 MOpsAKa MPU MOMOIIN TEH30pa.

Tema 6. HenuueliHble onTHYECKUE KPUCTAILIBI

[IpocTpaHcTBeHHAass CUMMETPHSI HEMHEHHBIX cpell. THIbl KPUCTAUIMYECKUX PEIIETOK,
TOYeYyHble Tpynnbl cumMmeTpud. OnHO-, JBYXOCHBIE M  H30TPONHBIE  KPHUCTAJUIbI.
[leHTpOCMMMETpPUYHBIE W  HELEHTPOCUMMETPHYHBIE  cpeabl. TeH30p  KBaJpaTU4YHOU
BOCIIPUMMYHUBOCTH JJIi HEIEHTPOCHMMETPUUYHBIX KpHUCTAJUIOB. OddexkTuBHas HeIuHeHHas
BOCIIPUUMYHUBOCTb.

Tema 7. BpemeHHO€ NpeACTaBICHUE NOIAPU3ALNHI U HEIMHEWHON BOCIIPUMMYHMBOCTH

YacToTHOE  TpPEACTABIEHHWE  3aBUCHMOCTH  NOJSAPHU3alUMU  OT  HaMpsSHKEHHOCTH
anekrpudyeckoro moss. CBs3pb MeXKAy UYacTOTHBIM M BpPEMEHHBIM  IPEJCTaBICHHUEM
anektpuyeckoro mnois. Ilonspuzanust U 3JIeKTpUYECKOe MOJI€ CBETOBOM BOJIHBI BO BPEMEHHOM
MIPEACTABJICHHH.

Tema 8. MeToa MeIJIEHHO MEHSIOIINXCS aMILTUTY

VYpaBHeHHUs 4715 CBSI3aHHBIX aMIUTUTY T (YKOpOoUeHHbIe ypaBHeHUs ). CooTHOLIeHHe MaHIH-
Poy. Onucanue HEIMHEHWHBIX ONTHYECKUX MPOIECCOB BTOPOTrO TMOPSAKA IMPU MOMOIIN
YKOPOUEHHBIX YpPaBHEHMI: T'€Hepalus CyMMAapHOM 4YacTOThbI, T€HEpalus BTOPOM TapMOHUKH,
reHepanus BTOpOr TapMOHUKH C YYETOM MCTOLICHHUS HAKauKH.

Tema 9. @a30BbIil CHHXPOHU3M.

[lonstue ¢azoBoro cuHxpoHusma. PacmnpocTpaHeHHe 5>IEKTPOMarHUTHONM BOJHBI B
HEJIMHEWHOM KpucTtaie. PacnpocTpaneHnue 31eKTpOMarHuTHOM BOJIHBI U (Pa30BbIN CHHXPOHHU3M
B OJHOOCHBIX KpucTayax (cuaxponusM I u II tuna). Buasr dazoBoro cuaxponusma npu ['BI.
Bekropubiii (azoBeiii cuaxpoHusM. ®azoBeiii cuuxponu3Mm npu ['CU u I'PU. Hanpasienue
CUHXPOHH3Ma, IIMPUHA CHUHXpOHU3MaA. TemieparypHble 3aBUCUMOCTH. KBa3MCHMHXpOHU3M,
kpuctaibl ¢ PJIC.

Tema 10. DddexTsl, BAuUSIONINE Ha HETMHEWHOE MPe0Odpa3oBaHNUe YaCTOTHI

Brnusinue normnoieHust B Kpucrasie, nuadparMeHHbINA anepTypHbli 3¢ (deKT, yroia cHoca,
BpeMeHHbIe A EKThI: TPYIIOBOE 3ama3fblBaHUE HMITYJIbCOB U A(PGEKT AUCIEPCHOHHOTO
pacIuUIbIBaHUsI UMITYJIbCOB

Tema 11. [lapamerpuueckasi reHepaLus cBeTa

[Tapamerpuueckoe ycuiieHHWe, TapaMeTpuueckas JIOMUHECHEHIUs (paccesHue),
napaMeTpuiecKas reHepanus, oqHo- 1 AByxpe3oHnaropHsle I1I'C, mopor renepanyu, nepectpoika
yactotsl [II'C, BnustHue moj pezonaropa, [1I'C ¢ cunxponHoit Hakaukoi, I1I'C Geryriei BoIHBI

Tema 12. BolHyKI€HHOE paccesHUuE CBETa

IIpupona u BuIBI paccesHUs cBeTa (paIJIeeBCKOE, paccesiHhue Kpblia JWHUM Panes,
KoMOuHaIoHHoe, Manaensimtama-bpunitosna). CIOHTaHHOE U BBIHYXJAEHHOE paccestHHue
Masnnensirama-bpunnosna (BPMB). Dnexrpoctpuxiys, BPMb-ycunenue 1 BPMb-reneparusi.
CrioHTaHHOE U BBIHYKJIeHHOE KoMOnHannoHHoe paccesiuue (BKP). BKP-cpenst u BKP nazepsi.



9. Tekymuii KOHTPOJIb 110 JMCIUIIJIUNHE

Texymiuii KOHTPOJIB IO AUCHUILTNHE MPOBOAUTCS ITyTEM KOHTPOJIS OCEIIAEMOCTH JIEKIIUH
1 1abopaTOpHBIX PabOT, MPOBEPKU 3HAHUU MPHU JOMYCKe K JTa0OpaTopHBIM paboTaM WM CAadu
OTYETOB IO BBIMOJHEHHBIM JIA0OPATOPHBIM paboTam, u (ukcupyercs B GpopMe KOHTPOIHHOMH
TOYKM HE MeHee pa3a B cemecTp. OLeHOYHbIE MaTepuaibl TEKYIIETO KOHTPOJIS pa3MelIeHbl Ha
caiite TI'Y B pasmene «Wupopmauusa o0  oOpa3oBaTenpHOM  IporpamMme»  —
https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI[OK NMPOBCACHUA U KPUTEPUH OLICHUBAHUS l'[pOMe)KyTO‘{HOﬁ aTrrecranmum

3aueT NpOBOAUTCS B MUCbMEHHON (hopMe 1o Ouiieram.

OrneHOYHBIC MaTepUANBl ISl TPOBEICHUS MPOMEKYTOYHON aTTECTAIlMU pPa3MEIICHBI Ha
cante TI'Y B pazgene «Hudopmanus 00  oOpa3oBaTeinpbHON  mporpaMme»  —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE 00ecIeueHne

a) DJIEKTPOHHBIN YUeOHBIN KypC IO AUCIUILIMHE B JICKTPOHHOM YHUBepcuTeTe « Moodle»
(https://moodle.tsu.ru/course/view.php?id=24800).

0) OreHOYHBIC MaTepHAIbl TEKYMIEro KOHTPOJSI M IPOMESKYTOYHOW ATTECTAIMH I10
mucrutmuae (https:/www.tsu.ru/sveden/education/eduop/).

B) Metoaunueckue yKa3aHUs o MIPOBEICHUIO 1ab0paTOPHBIX pabot
(https://moodle.tsu.ru/course/view.php?1d=24800).

[Tepedens 1abopaTopHBIX PabOT:

JlabopatopHas padota Ne 1 I'eneparus Bropoii rapmonnku n3nyderuss Nd:Y AG nazepa B
HEJIMHENHOM KpHCTaJlIe

JlaGopatopHas padota Ne 2 M3mepenue kodpuiimeHTa HETUHEHHOTO TMOTJIOMICHHS
OpPTraHUYECKUX KPACUTEJICH METOIOM Z-CKAHUPOBAHUS C OTKPBITON AradparMoi

JlaGopatopHas pabota Ne 3 M3mepenue  ceueHus  ABYX(OTOHHO-BO3OYKIaeMOi
JIOMUHECHEHIIUN OPraHUYEeCKUX MOJIEKYJI METO/IOM JIBYXKBaHTOBOI'O ATaJIOHA

JlabopatopHas padota Ne 4 MoaenupoBaHue HEIMHEHHOTO MPOIMYCKAHUS KPACUTENS TIPH
MMITYJIbCHOM JIa3€pHOM BO30YKICHUH

r) Meronnyeckue yka3aHus 0 OpraHU3alll CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

CamocrosiTenbHast paboTa CTyJeHTa BKJIIOYALT:

— yriayOJieHHOe TeOpEeTUYeCcKoe N3YUeHHE Pa3AesioB Kypca Mpu MOArOTOBKE JIEKIIHOHHBIM
3aHATHUSIM U Ta00PAaTOPHBIM paboTam;

— TOJTrOTOBKY K OOCYXKJIEHHIO MaTepralia, B TOM YHCJIE CAMOCTOSITEIbHBIN MTOUCK
HEO0OXOJMMBIX UCTOYHUKOB HH(POPMAIMH, BKIIIOUasi HAy4YHO-00pa3oBaTeIbHbIE PECYPChI
cetu HTEpHET;

— 00paboTKy pe3ybTaTOB MPAKTUYECKUX 33/I1aHUM, BBIMIOJTHEHHBIX Ha JIA0OPATOPHBIX
paboTax U cocTaBlIeHUE OTYETA

— TOJTrOTOBKY K AP PEepeHINPOBAHHOMY 3a4ETY.

12. Ilepeuyenn yueOHOI uTEepaTyphl U pecypcoB cetu UHTEepHeT

a) OCHOBHas JUTeparypa:

— Jmutpues B. I'., Tapacos JI. B. [Ipuknaanas HenuHelHas onTuka. — 2-e u3[., nepepao.
u gom. — M.: DUSMATIINUT, 2004. — 512 c.

— en WU.P. Ilpunnuns! HenunenHoi ontuku: Ilep ¢ anrn. / Ilox pen. C.A. AxmaHoBa.
M.: Hayka, I'n. pea. ¢us.-mart. aut., 1989. — 560 c.

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

— CusmuH /1.B. Henuneitnas ontuka / Capos.: Cap®TH, 2015. 147 c.
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0) IONOJHUTENIBHAS TUTEpaTypa:

— Lepuuxe ®@., Munsuntep [Ix. [Ipukinannas nenuneiinas ontuka: Ilep c anr. / Ilox pex.
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 1a00paTOPHBIM paboTam:
— Tonctux AJL, Armmes W.H., MensaukoBa E.A. JlazepHas ¢usuka: 1abopaTopHBINA
npaktukyM // Munck: M3a-8o BI'Y, 2006. — 91 c.

I) pecypchl ceTh VIHTepHeT:

— OTKPBITHIE OHJIAWH-KYPCBI 110 HEJTMHEHHOM OITHKE

— Xypnan «KBanroBas anexkTpoHuka» — https://www.quantum-electron.ru

— Xypnan «Onrtuka u ciektpockonus» — https://journals.ioffe.ru/journals/5

— Nudopmarnmonnsiii  OIOJUIETEHh — JIAa3€pHOM  accollaluu «Jlazep-undopm»
https://bibl.laser.nsc.ru/lazer-inform/

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOI M

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxirrodaet npunoxenus: 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);

— myOIMYHO OoCTymHBIe obmayHbie TexHomorun (Google Docs, Slnaekc quck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnbIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsTranT cTynenTta — http://www.studentlibrary.ru/
— O6pazoBarenpHas mwiaTdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) MpodeCCHOHAIbHBIC 0a3bl JAHHBIX:
— Scopus — https://www.scopus.com/
— Web of Science — https://clarivate.com/

14. MaTepuajbHO-TeXHHYECKOE o0ecreyeHue

AyuTtopuu 115 IpOBEICHUS 3aHATHH JIEKIIMOHHOIO THIIA.

Aymutopun Ui TpOBENEHHs 3aHATUH CEeMMHApCKOTO THIA, HWHIUBUAYaJbHBIX H
IPYIIOBBIX KOHCYJIBTALMMI, TEKYLIETO KOHTPOJIS U POMEKYTOYHON aTTECTALlUN.

ITomerenus st caMOCTOSATENIbHOW pabOThI, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOH U
JOCTYnoM K ceTtu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAlMOHHO-00pa30BaTeIbHYIO CpeLy U K
MH(GOPMALMOHHBIM CIIPABOYHBIM CUCTEMaM.

Crnenuanu3upoBaHHas ayAUTOpHs (ayAUTOPHM) JUIl NpPOBEAEHUsS JabopaTOpHBIX padorT,
OCHAIllEHHas! CTEHJaMH C COOTBETCTBYIOIIMM JIa3€pPHBIM M METPOJIOrMYECKHM 00O0pYAO0BaHHEM,
ONTOMEXAHUKOH, PaCXOJHBIMHU MaTepUaIaMH.
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15. Undopmanus o paspadoTunkax

Cernuunbiii Banepuii AHaTONBEBUY, KaHIUAAT (PU3UKO-MATEMATHIYECKUX HAYK, AOICHT,
kadeapa onTUKY U cIeKTpocKonuu pusndeckoro dakynprera T['Y, nOLEHT.



