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BBenenue

Llenpro mnpenomaBaHus IUCUMIUIMHBL «KorepeHTHas W HEJIMHENHAas
ONTHKA» SIBJISIETCS (POPMHUPOBAHUE y OaKalaBpOB NOHUMAaHUSI TEOPETUUECKUX U
(GU3UYECKUX OCHOB COBPEMEHHON KOTEPEHTHOM W HEJIMHEHWHOW ONTHUKU JIs
MOCJIEYIONIETO MCIOIB30BAHMS ATUX 3HAHHUM MpHU pa3pabdOoTKe, IKCILTyaTalluH,
UCCIIEIOBAaHUU Gu3MUecKuX CBOMCTB M TEXHHUYECKHMX XapaKTEPUCTUK
AJIEMEHTOB U YCTPOMCTB KOT€PEHTHOM M HEJIMHEHMHOW ONTHUKH, HEJIMHEWHOW W
BOJIHOBOJIHOM (POTOHUKH.

3agaueit qucuuuinHbl «KorepeHTHas 1 HETWHEWHAs ONTUKa» SBIISIETCS
pa3BUTHE y CTYICHTOB HAaBBIKOB aHajIu3a MAaTEMaTHU4YECKUX MOJEIEN U
IIPOBEICHUS HAYYHBIX SKCIIEPUMEHTOB C IIPUMEHEHUEM DJIIEMEHTOB U YCTPOMCTB
KOI'€pEHTHOM U HEJIMHEMHOW ONTHKH, BOJHOBOJHOM M HEIMHEWHON (DOTOHUKHU.

N3yueHne NaHHOW AUCHUILIMHBI Oa3upyeTcsi Ha 3HAHUAX, MOJYYEHHBIX
CTYAEHTAMU IO JUCLUIINHAM:

l. «®uzukay (IEKTPUUYECTBO W MArHETU3M, KOJICOAHUS U BOJIHBI,
ONTHKA, KBAaHTOBas (hU3UKa).

2. «Onrtuueckass ¢usuka» (ypaBHeHus: MakcBemia, qudpakuus CBeTa,
ONTUKA HEOJHOPOJHBIX CpE€l, ONTHUKA AaHU30TPOMHBIX Cpel, HEIUHEHHas
ONTHKA, OCHOBBI KBAHTOBOW ONTHKH).

3. «OcHOBBl (POTOHUKM» (MCTOYHUKH CIUIOIIHOTO H JIMHEHYaToro
CIIEKTpa, IPUEMHUKM W3JIyUYCHUS, HCTOYHUKH KOTE€PEHTHOTO M3JIyYCHHS,
YCTPOMCTBA YNPABICHUS XapaKTEPUCTUKAMU KOT€PEHTHBIX MMyYKOB, IPUEMHUKH
U3IIyYEHUS).

4. «Duzuka TBEPAOro Tena» (CUMMETPUSI CTPYKTYPbI U CBOMCTB TBEP/IbIX
TeN, KOJEOAHHs] PEIIETOK W HEYNOPSJAOYEHHBIX CTPYKTYpP, 3JIEKTPOHHBIE
BO30Y)XJICHHSI B TBEPABIX TelaX W WX ONTHYECKHE CBOWCTBA, JACPEKTHl B
KpUCTAILIAX).

5. «Meroapl mMaTemMaTuyeckod (u3uku / YpaBHEHHS ONTOPHUIUKI)
(BosTHOBOE ypaBHEHHE, ypaBHeHHe Jlamnaca, ypaBHeHue I[lyaccona, ypaBHeHuHe

péaunrepa)
6. «®uznyeckue OCHOBBI KBAaHTOBOM M ONTHUYECKOH SJIEKTPOHUKU»
(omucaHue AIEKTPOMArHUTHOTO — M3ITyYeHHUS ONITUYECKOTO JMala3oHa,

B3aMMOJICUCTBHE DJIEKTPOMAarHUTHOTO M3JIyYEHUS C BEIIECTBOM, OOIIMe
BONIPOCHI  TIOCTPOEHUS JIa3epoB, (PU3UUYECKHE MPHUHIUIBI  BOJHOBOIHOM
(OTOHUKH ¥ BOJIOKOHHOM ONTHKH, IJIAHAPHBIE BOJTHOBOIBI).

7. «OnTUYecKre U aKyCTOONTHYECKUE METObI 00paboTKH MHGOPMAITII)
(pypre-onTHKa, ypaBHEHHs CBA3aHHBIX BOJIH, MPUOIIKEHHE HEHUCTOIIAeMOMN
HaKayKu).

Pa3gen 1 BBenenne
1.1 Conep:xanue pasaena

Llenu u 3amauu, npeaMeT u copepkanue Kypca. CoBpeMeHHOE COCTOSTHUE
¥ Hay4Has Mpo0JIeMaThKa KOTEPEHTHON W HEJTMHEHHOMN ONTHKH.
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1.2 MeTtoanueckue yKa3aHus M0 U3yYEHHUIO pa3jiesia

[Ipu u3zyuenun pazzgena «Bmenenwe» cienyer oOpaTuTh BHUMAaHHE Ha
OCHOBHbIE TMOHATHUS W ONpPEAENCHUs, Ha OCOOEHHOCTH KOIEPEHTHOH H
HEJIMHEHNHOW ONTUKH, BOJTHOBOJIHON M HEIMHEWHON (DOTOHMKHU.

Pasnesn2 IIpocTpaHcTBeHHas 7] BpeMeHHas! KOI'epEeHTHOCTh
JIA3EPHOI0 M3J1yYeHUsA
2.1 Conep:kanue pasjaeJia

MOHOXpPOMATHYHOCTh JIa3€PHBIX IYYKOB. @DYHKIUA KOIEPEHTHOCTH,
CTEIIEHb IIPOCTPAHCTBEHHOM M BPEMEHHOW KOTepeHTHOCTH. M3mepenue
MIPOCTPAHCTBEHHONM M BPEMEHHOW KOT€PEHTHOCTH, COOTHOLICHHE MEXIY
BPEMEHHOW KOT€PEHTHOCTBIO M MOHOXPOMAaTHYHOCTHIO. HecTtaunonaphsie
ny4yku. [IpocTpaHCTBEHHass M BpPEMEHHAasT KOTEPEHTHOCTb OJHOMOJIOBBIX U
MHOTI'OMOJIOBBIX J1a3epoB. JIazepHas ceki-kapTHHA.

2.2 Meroanuyeckne YKa3aHus 10 U3yYEeHUIO pa3jaesa

IIpuy  wu3yyenum  pasgena  «lIpoctpancTBeHHass W BpEeMEHHas
KOI€PEHTHOCTh JIA3€pPHOTO H3JIYy4YEHUS» CJeayeT OOpaTUTh BHUMAaHHUE Ha
IOAXOJ K OIHMCAHWI0O BPEMEHHOW M NPOCTPAHCTBEHHOM KOTEPEHTHOCTH HA
OCHOBE KOMIUIEKCHOW CTENEHU KOIE€PEHTHOCTM U Ha (PU3NYECKHE SIBJICHMS,
00yCIJIaBIMBAIOLIUE HAIMYUE CIIEKII-CTPYKTYPHI B JIA3€PHBIX U300paKEHUSAX.

2.3 Bonpocsl AJ1s1 caMONIPOBEPKHU

1. Kak MOXHO omucaTh MAaTeMaTUYECKH KBa3MMOHOXPOMATHUYECKYIO
BOJIHY?

2. Kakue ¢akTopbl U SBJICHHUS OTPAHUYUBAIOT MOHOXPOMAMUUHOCHIb
JA3€pHOTrO U3Ty4YEeHUs?

3. 3anuimuTe MaTeMaTU4YeCKO€ BBIPAXKEHUE JUIS G3AUMHOU YHKYUU
Ko2epeHmHocmu;, TIOSICHUTE BCe 0003HAYEHUS.

4. 3anuiuuTe MaTeMaTUYe€CKOE BBIPAXKCHUE IS KOMHIEKCHOU CmeneHu
spemenHoll koeepenmuocmu. IlosicauTe Bce 0003HaAYCHUSI.

5. 3anuiuTe MaTeMaTHYECKOE BBIPAKEHUE JIsI KOMNIEKCHOU CmeneHu
npocmparncmeenHoll koeepeumuocmu. llosicaute Bce 0003HaAYCHUS.

6. 3anuIIUTe MAaTEMATHYECKOE BBIPAKEHUE JJII KOMNIEKCHOU CmeneHu
KO2epeHmMHOCMU K8AUMOHOXPOMAmMuyeckol 60anbl. I1osicHUTE Bce 0003HAUCHUS
U OrpaHUYCHHUS, HAKJIAJbIBAEMbICE HA CKOPOCTH HU3MEHEHHUSI HCHOJIb3yEMbIX
napaMeTpoB.

7. Kakum o00pa3oM MOXKHO H3MEPHUTh CMeneHb NpoCMpPaAHCMBEeHHOU
Kocepenmuocmu’?



8. Kakum  o00pazoM  MOXHO  H3MEPUTh  CTENEHb  BPEMEHHOU
KOI'€pEHTHOCTHU?

9. Kak cootHOCATCS Apyr ¢ ApyroM BpEMEHHAs KOTEPEHTHOCTb H
MOHOXpoMaTuuHOCTh?  KakoBbl  ompeneneHuss i TMOHATUA — @pems
KO2epeHMHOCmU U ONUHA KO2ePEeHMHOCMU?

10. Yem omnpenensieTcss BpeMs KOTEPEHTHOCTH JUIsI HECTalMOHAPHBIX
JIa3€PHBIX ITyYKOB?

11. Kakue mna3epHble mnydyku o0NaNarOT MOJHOW NPOCTPAHCTBEHHOU
KOI'€pEHTHOCTBIO?

12. B kakom pexume GyHKIIMOHUPOBAHUS Jla3epa OH MOXKET B MPUHIIHIIC
00J1a1aTh MOJTHOW BPEMEHHON U TPOCTPAHCTBEHHON KOT€PEHTHOCTHIO?

13. KakoBbl (pu3nueckre NpUUMHBI HAOIIOJEHUS CIEKI-CTPYKTYphl B
Ja3epHOM H300pakeHun?

Paznen 3 O0mue Bonpochl HeJIMHEHHON ONITHUKHU
3.1 Conep:xanue pa3uena

Henuneltnass monsipuzainus cpesl NpU MTHOBEHHOM OTKIMKe. OOmui
NOAXOJ K  ONHCAaHUI0  HEIMHEHMHBIX  A(PGEKTOB  BTOPOro  MOPSAKa.
DNeKTpOMarHuTHasi TEOpUsl HEMMHEHHBIX 3 (HEKTOB BTOPOTO MOPAJIKA.

3.2 Meroanuyeckue yKazaHus 10 N3y4YeHHUIO pa3jaesia

[Tpu uzydenun paznena «OO0uME BOMPOCH HETUHEUHOW ONTUKWY CIEAYET
o0paTuTh BHUMAHUE HA MOAXOAbl K OINHCAHUIO HEJIMHEHHON NOJISIpU3alUU
Cpenbl ¥ HEIMHEWHBIX J((PEKTOB BTOPOTrO TMOpSIAKA W HA  yCIOBHS
CHHXpPOHM3MA.

3.3 Bomnpocs! 1J11 CaMONIPOBEPKHU

1. 3anummre pasnoXkeHue OSIEKTPUYECKOW TOJNSPU3ALMHA  CPEIbl 110
CTENEHSIM HaIPSHKEHHOCTH dJIEKTpUueckoro nos. [loscHure Bce 0603HaueHusl.

2. Kak HallTuU HENMHEHHYIO AIEKTPUUYECKYIO MOJSPU3ALUI0 CPEIbl MpHU
BO3JECUCTBUM Ha HEE JBYX MOHOXPOMATHYECKUX IIOJIEH C Pa3IM4YHBIMU
yacrotamu? Ha xkakux dyacrotax oHa OyAeT MpOSBIATHCS MpPU  ydeTe
HEJIMHEWHBIX SIBJICHUI BTOPOTO NopsiaKa’?

3. 3anummre Martpuly KO3()(QUIMEHTOB HEIMHEHHOM ONTHYECKOM
BOCIIPUMMYHUBOCTH BTOPOTO NOPSAKA JUIsl KPUCTAIIIIOB CUMMETPHUH 3771.

4. 3anumuTe BOJHOBOE YpaBHEHHE ISl CPEIbl C YYETOM HABOJUMOM B
HEW CBETOBBIMU BOJIHAMHU HEJIMHEUHOM dJIEKTpUYECKOU nossipuzauuu. [losicaure
BC€ 0003HAYEHUS.

5. 3anumnTe  MaTEMAaTHYECKOE  BBIPAKEHUE I HEJIMHEHHOMN
IEKTPUYECKOU MOJIApU3ALUU B CPEAE C KBAAPATUYHOU HEIMHEHHOCTBIO, IPU
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B3aUMOJICMCTBUU B HEM JBYX IUIOCKHMX MOHOXPOMATHYECKUX BOJIH C PAa3HBIMU
gactotamu. [losicHuTe Bce 0003HaUCHMSI.

6. 3amumuTre  MaTEMAaTHYECKOE  BBIPAXKEHHWE I HEJIMHEHNHON
ANEKTPUYECKON TMOJSPU3ALUMN B CPE€ C KBAJAPATUYHON HEIMHEHWHOCTHIO, MPHU
B3aUMOJCUCTBUM B HEW [JIByX IUIOCKUX MOHOXPOMATHYECKUX BOJH C
oJIMHaKOBBIMU yacToTamH. [losgcHuTe Bce 0003HaAUCHMUS.

7. 3anuiinTe YCIOBHS CMHXPOHU3MA JJII T€HEPALMU BOJIHBI CyMMapHOM
yacToThl B HenuHewHou cpene. IloscHure wuX GU3HUECKUH  CMBICH,
pacuudpyite Bce 0003HaAYCHUS.

8. 3amuiuTe YCIOBHS CHHXpPOHM3Ma JUIsi TE€HEpaluuyd BOJIHBI Ha
pPa3HOCTHON wyacToTe B HenuHeWHoW cpene. Kak HaszpiBaetcs dddexr,
COOTBETCTBYIOIIMK TAKOMY KBaJIPaTHYHOMY B3aUMOJCHCTBUIO IPU OJMHAKOBBIX
4acTOTaxX B3aMMOAECHCTBYIOIMX BOJIH?

Paszgen 4  IlpeoOpa3oBaHue 4YACTOTHI JIA3€PHOr0 W3JIYyYeHHS TMPH
B3aHMO/IefiCTBUHM BOJIH B OJJHOPOJAHBIX HeJMHENHBIX cpeaax
4.1 Copep:xanue pasaeJa

I'enepauuss  BOJHBI CyMMapHOM  4YacTOTBl IPU  KOJUIMHEAPHOM
B3aMMOJICHCTBUU B HUOOaTe nuTHs. ['eHepanusi BTOpor rapMoHUKHA. Da30BBIi
CUHXPOHM3M I@IpU TE€HEpauuMyd BTOPOM TapMOHUKHU. ['eHepamusi BTOPOW
rapMOHUKH TIpH HaJIMYMKW oOpaTtHoro BoszaeicTBus. [lapamerpudeckoe
ycuiienue. [lapamerpuueckas reaepaunus.

4.2 Meroauueckne YKa3aHUs M0 U3yYEeHUIO pa3ena

[Ipu wu3yuenun paszgena «lIpeoOpazoBaHue YacTOTBI J1a3€PHOTO
W3JIyYEHHUs NPU B3aUMOJECHCTBUM BOJH B OJHOPOJHBIX HEIMHEHWHBIX CPEIax»
cilelyeT OOpaTuTh BHUMAHUE HA TMOJAXOJ] K aHaU3y TE€HEepalld BOJHBI
CyMMapHOW 4acTOThl B HHMOOATE JINTHUS U BBIBOJ YPaBHEHUU CBA3aHHBIX BOJIH
IUIg 3TOTO Cilydas, Ha JKCIHEPUMEHT IO IEepBOMY HAOIIOACHUIO TIeHEpaluu
BTOPOIl TapMOHHMKM M POJb (Pa30BOr0O CUHXPOHMU3MA, HA MOAXOA K Y4YETy
00paTHOTO BO3AEUCTBUS IIPU TPEXBOIHOBBIX B3aUMOJICHCTBUSAX.

4.3 Bonpocsl 1151 cCaMONIPOBEPKH

1. OnummuTe NOCTAaHOBKY 3aJauydl MpH aHAIW3€ TEeHEpaluud BOJIH
CyMMapHOW 4acCTOTHI B HHOOATE JTUTHSI.

2. Onumure METOAUKY BBIBOJIa YKOPOUEHHBIX YPAaBHEHUU MpPHU aHAIIA3E
reHepalyy BOJH CYMMAapHOW YaCTOThI B HUOOATE JIUTHSL.

3. 3anuiuuTe CHUCTEMY YpPaBHEHUN CBA3aHHBIX BOJIH, OIHUCHIBAIONIIYIO
TeHepalyi0 BOJIH CyMMapHOW dYacTOoThl B HuoOaTe mnutusa. [loscHute Bce
0003HaYEHUS.
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4. OnummMre 3KCIEPUMEHT 110 IEPBOMY HAOJIIOIEHUIO T€HEPALIMH BTOPOI
FapMOHUKH B KpUCTAJLJIE KBapla.

5. 3anuunTe CHCTEMY YPAaBHEHUM CBA3aHHBIX BOJIH, OIMCHIBAIOLIYIO
reHepalMio BTOPOM rapMOHUKH B HHOOaTe nutus. [loscHute Bce 0003HaUEHUS.

6. IlosicHuTe CcyTh NMPUOJMKEHUS HEUCTOIIAEMOM HAKAYKU U BBIBEIUTE
BBIpQ)KEHUE U1 AaMIUIUTYAbl CBETOBOIO TMOJs MpPU TEHEpauud BTOPOM
rapMOHUKH B B HHOOaTe nutHsl. [loscHute Bce 0003HAUCHMUSI.

7. 3anuiunTe BbIPAKEHUE ISl ”THTEHCUBHOCTU BOJIHBI BTOPO TrapMOHUKHU
B HHMOOaTe JUTHS B MNPUOIMKEHUM HeucTolnaeMod Hakauku. [losicHute Bce
0003HaYEHUSI.

8. IlosichuTe, Kak MOXHO peann3oBaTh (a30BbI CHHXPOHH3M TpU
reHepallud BTOPOW TapMOHUKHA B ONTHYECKH OTPULATEIBHOM OJHOOCHOM
KpHCTAJLIE.

9. KakoB (u3nueckuil CMBICI JUIMHBI KOI€PEHTHOCTH MPHU TEHEPALMU
BTOPOW ONTHYECKOW TrapMOHUKH? Kak OHa BbIpakaeTcs MaTEMaTU4YECKH IpPH
peanu3aluy TIeHepaluud BTOPOW TapMOHHUKM B ONTHYECKH OTPULIATEIIBHOM
OJHOOCHOM KpuCTaJLie?

10. IlosicauTe mnOAXOA K BBIBOY HEPEO20 UHMe2paia YpasHeHUl
CBA3AHHBIX 60JIH, OMHUCHIBAIOIINX T€HEPAIMI0 BTOPOM TapMOHUKH B YCIIOBHSIX
TOYHOTO (Pa30BOr0 CUHXPOHU3MA.

11. 3anumure BbIpa)keHUE 111 HHTEHCUBHOCTH BTOPOIl TAPMOHUKH Yepe3
BXOJIHYO HHTEHCHUBHOCTH BOJIHbI HAKAYKH, C YYETOM €€ UCTOILEHHUS, B YCIOBUIX
TO4HOTO (pazoBoro cuHxpoHu3Ma. [losicuure Bce 0003HaUCHMS.

12. 3anuminure BbIpaXCHHUE JJIsi KOMIUICKCHBIX aMIUIUTYJ] CUTHAJIBHOW U
XOJIOCTOM BOJIH MPHU apaMeTPUUECKOM YCUJIICHUH B KpUCTalsle HHoOaTa JIMTUS B
npUOIIKEHNN HerCToaeMoi Hakauku. [losicHuTe Bce 0003HaueHUsI.

13. 3anummnre MaTeMaTHYECKUE BBIPAKEHUS NI NEpEulX UHMe2panos
VPABHEeHUU CBA3AHHbIX B60JIH, OINCHIBAIOIINX IAPAMETPUUECKOE YCUIICHUE B
KpucTajie HuoOara JIMTUSA, B YCIOBHUSIX TOYHOrO (Pa3oBOr0 CHHXPOHHU3MA.
[TosicnuTe Bce 0003HAUEHHUS.

14. 3anumure COOTHOILIEHUS Mbsnanu-Poy INIE: nporecca
napamMeTpUYecKoro B3auMOJCHCTBUS TPEX CBETOBBIX BONH. [laliTe ¢puznueckyro
TPAKTOBKY 3TUM COOTHOLLICHUSIM.

15. Hapucyiite cxemy nmapaMeTpUyecKOro reHepaTopa CBETa U MOSACHUTE
(uznyeckue sIBIeHUs, KOTOPIE B HEM UCIOJIb3YHOTCS.

16. OnumuTe MoaxXo0a K BIBOAY MOPOTOBOM aMILJIUTYAbl CBETOBOM BOJIHBI
U1 ciydasi e€ mapaMeTpu4eckoi reHepaluy B KpucTasie Huo0aTa JIUTHsl.

Paznen S5 IIpeoOpa3oBaHme 4acTOThl NPH KBa3HCHHXPOHHOM
B3aMMOJACHCTBUU
5.1 Conep:xkanue pasaeiia

KBa3uCHHXpOHHOE B3aMMOJECHUCTBHE B MEPUOJUYECKUX HEIMHEUHBIX
crpykrypax. Ilepuomnueckue MTOMEHHBIE CTPYKTYPbl B CETHETOJIEKTPUKAX.
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MeTtoasl (opMUPOBaHHS WHAYLUPOBAHHBIX JOMEHOB U PETYJSPHBIX JOMEHHBIX
CTPYKTYP.

5.2 Meroauyeckue yKasaHHMs 110 M3Yy4YeHHIO pa3jaelia

[lpu  wm3yuenun  pazgena  «lIpeoOpa3zoBaHume  4acToThl  TIpH
KBa3UCUHXPOHHOM  B3aUMOJICUCTBUM» CIeAyeT OOpaTUTh BHHUMAaHHE Ha
0COOEHHOCTH T'€HEPAIMK BTOPO TAPMOHUKH U JIPYTUX HETMHEHWHBIX SIBICHUH B
yCcloBUSX (Pa30BOro KBa3UCHMHXPOHM3MA, HA HCIOJIb30BAHUE JOMEHHBIX
CTPYKTYp B CETHETOAJICKTPHKAX JJIsl pean3aiuu (a30Boro KBa3MCUHXPOHU3MA
U Ha MeTonasl (OPMHUPOBAHUA JIOMEHHBIX CTPYKTYp C HEOOXOAMMBIMU
XapaKTePUCTUKAMH.

5.3 Bompocsl 1j1sl CaMONIPOBEPKH

1. Kak MoxHO peann3oBaTh (Ha30BbIl KBA3UCHHXPOHU3M?

2. KakoBsl mpeumymiectBa ()a30BOro  KBAa3UCHUHXPOHU3MA  MEpen
OOBIYHBIM (ha30BBIM CUHXPOHU3MOM?

3. Uro u3 cebds mpeAcTaBISIIOT MEPUOJIUYECKHE JOMEHHbBIE CTPYKTYpHI B
CerHeTOdIeKTpruecKkux kpucramiax? Kakue usmudeckue cBoOiCTBa KpUCTAIIIOB
«MOJYJIUPYIOTCS» B TAKUX CTPYKTypax?

4. Kakue TeXHOJOTMYECKHUE METOJbl UCIOJIBb3YIOTCS ISl (hOPMUPOBAHMS
JOMEHHBIX CTPYKTYP B CETHETOAIEKTPUUECKUX KpUCcTaax?

5. Hapucyiite 3aBUCUMOCTD JJIsI MOAYJISL aMIUIUTYAbl BTOPOU FapMOHUKH
U Uil €€ MHTEHCUBHOCTU OT JUIMHBI B3aUMOJCHMCTBHUS, B CIly4ae TOYHOIO
BBIMOJIHEHUST yCJIOBUSL  (PA30BOr0 CHUHXPOHHM3MAa BO BCEM HEJIMHEWHOM
KpHUCTaIe.

6. Hapucyiite 3aBUCMMOCTB 11 MOZYJISL aMIUIUTY 16l BTOPOY TApMOHUKH
U i1 €€ HMHTEHCHUBHOCTH OT JUIMHBI B3aMMOJIEHCTBHS, B CIIy4ae JJIMHBI
KOI€pPEHTHOCTH, 3HAYWUTEIBHO MEHBLIEH, YEeM TOJIIMHA HEIMHEHHOro
KpHUCTaJIa.

7. HapucyiiTe 3aBUCUMOCTB JIJIs1 MOJYJIS aMIUIUTY 16l BTOPO TApMOHUKH
U JUIsl €€ MHTEHCHUBHOCTH OT JJIMHBI B3aUMOJICHCTBHS, B CIy4ae peaiu3aliu
yCIIOBUH (pa30BOr0 KBa3UCUHXPOHU3MA.

Pasnesn 6 BbIHy:KIeHHOE paccesiHUe CBeTa
6.1 Coneprkanue pasaesa

Breinyx/1ieHHOe KOMOWHAIIMOHHOE paccesiHhe. BBIHYKIEHHOE paccesiHue
Mangenbimrama-bpusitosHa.



12

6.2 Metoauyeckue yKa3aHus 10 U3Y4YEHHUIO pa3jesia

ITpu wm3ydenun pasnena «BBIHYXIEHHOE pacCesiHHME CBETa» ClELyeT
o0paTuTh BHUMaHUE Ha (U3UYECKHUE SBJICHUSI, BbI3bIBAIOILKE BBIHYXKICHHOE
paccesiHue, U Ha CIIEKTPAJIbHbIE XapaKTEPUCTUKHN PACCESTHHOTO U3ITyYEHUSI.

6.3 Bonipocsl Aj1s1 caMONIPOBEpPKHU

1. Kakue 3aKkoHbl COXpaHEHHS HMEIOT MECTO IPU BBIHYXIECHHOM
KOMOWHAITMOHHOM PACCesTHUH CBeTa?

2. KakoB cCHEKTp BBIXOJHOTO  M3JIy4Y€HUS TMPU  BBIHYXICHHOM
KOMOMHAIIMOHHOM  paccessHuM  cBeta? Yem  CTOKCOBBI  CIIEKTpaJbHBIE
KOMITOHEHTBI OTJIMYAIOTCSI OT aHTUCTOKCOBBIX?

3. 3anuiuuTe ~ MaTEMaTHUYECKOE  BBIPAKEHUE I  HEJIMHEHHOUN
AIEKTPUUECKOW TOISPU3ALUU CPEAbl MPU BBIHYKJIEHHOM KOMOWHAIIMOHHOM
paccesinuu cBeta. [losicHuTe Bce 0003HAUCHHUS.

4. 3anuIuuTe YpaBHEHHE, OIMCHIBAIOIIEE HW3MEHEHHE aMILIUTY bl
HaNPsYKEHHOCTH CBETOBOTO IOJISI CTOKCOBOM BOJIHBI, C YYETOM HPUOIMKEHUH
HEUCTOIaeMOW  Hakayku W cinabodt  3PGPEeKTUBHOCTH  CIIOHTAaHHOTO
KOMOHMHAMOHHOTO paccessuus. IloscHuTe Bce 0003HAUYCHUS.

5. Kak MOXHO MHTEPIPETUPOBATH KOMOMHAIIMOHHOE PACCESHUE BBICIINX
NOPSIAKOB?

6. KakoBbl mpuMeHEHUs BbIHYKJIEHHOTO KOMOMHALIMOHHOTO PaCCEsHUS
cBera’?

7. C BO30yXJIE€HHEM  KaKUX  BOJIHOBBIX  IIPOLIECCOB  CBSI3aHO
BBIHYKJIEHHOE paccesHre Manaensimtama-bpuiitosna?

8. 3amuIInTe  MaTEMaTUYEeCKOE  BBIPAKEHUE I HEJIMHEHHOUN
AIEKTPUYECKOW  TOJISIpU3alUM  CPEeAbl TPU  BBIHYKJIEHHOM  PAacCEsSHHUU
Mamnnensinrama-bpusiitosna. [losicHuTe Bce 0003HaueHUS.

9. 3anmumMTE CHCTEMY YPAaBHEHHMH CBS3aHHBIX BOJIH, OIMCHIBAIOIIYIO
BBIHYXKJICHHOE  paccesHue Manaensmrtama-bpuwnmtosna.  IloscHure  Bce
0003HaYEeHMUS.

10. Onummre nNOAXOA K TOJNYYEHUIO IIOPOTOBBIX  YCIOBUM IS
BBIHYKJIEHHOTO paccesiHusi Manjenbiirama-bpuiuirosHa U3 COOTBETCTBYIOIIEH
CUCTEMBbI YPaBHEHUI CBSI3aHHBIX BOJIH.

Pasznen 7 HeauHeliHble IBJ€HHUS B ONITHYECKHUX BOJTHOBOAX
7.1 Coaep:xanue pasaeJia

BonnoBogHas reHepauus BTOpPOW rapMOHUKH. ['eHepanusi rapMOHMK Ha
MEPUOIUYECKUX IOMEHHBIX CTPYKTYpPax B ONTUYECKUX BOJTHOBOJIAX.

7.2 MetoauvecKkue yKa3aHus M0 U3Yy4YeHHUIO pa3jesa

[Ippu wm3yuenun pasgena «HenuHeilHble SBIEHHS B ONTHYECKHUX
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BOJIHOBOJIaX» CIleAyeT OOpaTHUTh BHUMAaHUE Ha OOraThli MOJOBBIN CIEKTp
ONTUYECKNX  BOJHOBOJIOB, OOECMEUYMBAIOIINNA  pa3HooOpasme  CcrmocoOoB
JNOCTHXKEHUSI (pa30BOr0 CHUHXPOHHM3MA; Ha HEOJHOPOJHOCTh CBETOBBIX MOJEH
OTUX MOJ, KOTOPYK) MOXHO YYeCTb IIpU OIMCAHUM  HEJIMHEHHBIX
B3aUMOJCHCTBUN C IIOMOIIBIO UHTETPAJIOB IIEPEKPHITHS.

7.3 Bonpocsl Aj1s1 CaMOIIPOBEPKHU

1. Kakue BOJHOBOJHBIE CTPYKTYpPbl MOTYT OBITh HCHOJB30BaHbI [IJIs
peanu3anuu 3 GEeKTUBHOTO MPeoOpa30BaHUSI CIIEKTPA JIA3EPHOTO U3ITYICHIS ?

2. OnumuTe T1OAXOAbl K BBIBOJY YPAaBHEHUM CBS3aHHBIX BOJIH,
OIKMCHIBAOLINX BOJHOBOJHYI M€HEPALMIO BOJH C CYMMapHOW WJIM Pa3HOCTHOM
YacCTOTOM.

3. Uro Takoe unmezpan nepekpovimus, KakoB e€ro (pu3ndeckuii CMbIC?

4. Kak 3anucath ycinoBusi ($a30BOro CHUHXPOHH3MA JJisi BOJHOBOJHOTO
TPEXBOJIHOBOT'O B3aUMOJECHCTBUS?

5. Kakue opueHTanmuu TMOJJIOKKKA M3 HHoOaTa JIUTHS  MOYKHO
WCIIOJIB30BaTh U1 BOJIHOBOJHOM KBA3UCHHXPOHHOW TIE€HEPALUH ONTHYECKUX
rapMOHUK?

6. Kak onpenenuTe NpOCTPAaHCTBEHHBIM IMEPUOJ] ITOMEHHBIX CTPYKTYD,
HEOOXOMMMBIA I peanu3anu (a3oBOT0 CHHXPOHHM3MA TPU HEITMHEHHBIX
B3aUMOJICUCTBUSX B ONTUYECKUX BOJHOBOIAX ?

7. Kak peanuzyercd TreHepalus BTOPOM TapMOHMKH BOJHOBOJHBIM
My4YKOM HaKayku 1o Mexanu3my BasunoBa-Uepenkona?

Paznen 8 CamodoxycupoBka u camo1e(pOKyCHPOBKA CBETOBBIX IyYKOB
8.1 Coneprxkanue pa3zuesna

PacnipocTpaHneHue CBETOBBIX IIYYKOB M CBETOBBIX HMMIIYJIbCOB B
HenuHelHon cpene. CamodokycupoBka M caMoAe(OKYCHPOBKA CBETOBBIX
nmy4ykoB. a3oBasi CaMOMOIYJSALMA M KOMIPECCUS CBETOBBIX HMITYJIbCOB.
Bpemennbsie  onThdeckue  COJNMTOHBI.  [IpOCTpaHCTBEHHBIE  ONTHUYECKHUE
conuTOHBI. [IpocTpaHCTBEHHBIE COMIUTOHBI B POTOPEHPAKTUBHBIX KPUCTAIUIAX H
UX B3aHMMOJICUCTBHE.

8.2 Meroauyeckue yKasaHus 110 H3YYEHHIO pa3jesia

[Ipu wu3ydyenun paszgena «CamodokycupoBka H caMoJe(OKyCHUpOBKa
CBETOBBIX ITyYKOBY» CJIETyeT OOpaTUTh BHUMaHHE Ha (PU3NUYECKHE MEXaHU3MBI,
NPUBOJSIINE K SIBJICHUSM CAaMOBO3JICHCTBUS CBETOBBIX ITyYKOB M CBETOBBIX
UMIYJCOB M Ha TMOAXOIbl K MaTeMAaTHYECKOMY ONHCAHHIO 3(PPEeKTOB
CaMOBO3ICHCTBUSI.
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8.3 Bonpocsl AJ1s1 caMOnpoBepKH

1. OnumuTe noaxo, MO3BOJIAIONIUN BeIBeCTH (2+1)-MepHOE HeTMHENHOE
ypaBHeHue [Ipénunrepa.

2. 3amumure (1+1)-mepHoe HenuHelHoe ypaBHeHue Ilpéaunrepa,
ONMCHIBAIOIIEE CBETIIBIE IPOCTPAHCTBEHHBIE COJIMTOHBI.

3. OnummTe MOoAX0/I, MO3BOJISIIONIUN MOAy4uTh perieHue (1+1)-mepHoro
HenuHEeWHoro ypaBHeHus IlIpéaunrepa B BHZIE CBETIIOINO MPOCTPAHCTBEHHOTO
COJINTOHA.

4. Kak cBsizaHa tpeOyemasi NMUKOBash WHTEHCHUBHOCTH cBeTioro (1+1)-
MEPHOTO MPOCTPAHCTBEHHOTO COJIMTOHA C €ro mupuHou? [laiTe ¢uznueckyro
TPAaKTOBKY Ha0JIt0/1aeMOi1 CBSI3H.

5. 3amummure (1+1)-mepHoe HenuHeitHoe ypaBHenue Ilpénunrepa,
ONKCHIBAIOIIEE PACHPOCTPAHEHUE CBETOBBIX HMMIIYJbCOB B BOJOKOHHBIX
cBetoBoax. Ilosicuure (u3HuUeckuii CMBICT KaXKIOTO 4YJI€Ha, BXOJSIIETO B
JTAHHOE YpaBHEHUE.

6. 3Bamumure (3+1)-mepHoe 0000LIEHHOE HENMHEHHOE YpaBHEHHE
[pénunrepa. Kakue siBjaeHUss MOTYT ObITh C TOMOUIBIO HETO OMUCAHBI?

7. 3anuiInTe COJMTOHHOE YpPAaBHEHUE [JIi CpEObl C KEPPOBCKOM
HEJIMHEWHOCTBIO,  OIMKCHIBAIOLEE  PACHPOCTPAHEHHE  CBETOBOTO  IIyYKa,
UCIBITHIBAIONIETO AUGPAKLIKIO BIOJb OJHOW MONEepeyHo KoopAuHaThl. B
KakOM CiIy4yae 3TO ypaBHEHHE OyJIeT OINHMCHIBaTh CBETJIbIE MPOCTPAHCTBEHHBIC
COJINTOHBI?

8. 3anMIInTe PEIIEHHE COMUTOHHOIO YPaBHEHUS TSI KEPPOBCKOM Cpebl B
BUJIE OJTHOMEPHOT'O B IOIIEPEYHOM HAIPABIEHUN TEMHOI'O IPOCTPAHCTBEHHOIO
COJIUTOHA.

9. Iosicaute usmdeckyo cyTh 3hPexToB (Ha30BO CAMOMOIYIIAINNHA H
KOMIIPECCUHU CBETOBBIX UMITYJIbCOB.

10. 3anummre HenuHelHoe ypaBHeHue IlIpéaunrepa, omnuceiBaroniee
pacupoCTpaHEHUE CBETOBOIO IIy4Ka, MCHBITHIBAIOIIETO JIU(PAKIMIO BAOJb
ONHOW TIONEPEYHOU KOOPIHWHATHI, st poTtopedpakTUBHOM Cpelpl ¢
Ipe(pOBbIM MEXaHW3MOM HEJTUWHEHHOTOo oTkKiIMka. Kakum o0pa3zoM MOXKHO B
ATOM CIIy4ae 3a/1aBaTh HETMHEHHOCTh U U3MEHATH €€ BUJI, ¢ (OKYyCUPYIOIIEH Ha

nedoKyCUupyroIyo?

Paznen 9 OOpamenue BOJHOBOro (GpoHTA M JApyrue HeJMHEWHbIE
sIBJICHUSI
9.1 Conep:xkanue pasjaeJia

Jlunamuyeckas rosiorpadust 1 oopauieHue BoaHOBOro gponra. CriocoObl
oOpailieHusi BOJIHOBOro (ppoHTa M npumeHeHus. Ontuyeckass OMCTaOMIBLHOCTD.
Henuneiinbiit uarepdepomerp @adpu-Ilepo.
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9.2 Metoauueckue YKa3aHUs M0 U3y4YEeHHUIO pa3aesa

ITpu wusyuenum pasgena «OOpalieHHe BOJHOBOIO (pOHTA U Apyrue
HEJIMHEHbIE SBIECHUS» CleqyeT OoOpaTUTh BHUMAaHHWE Ha (PU3UYECKYIO CYTh
SABJICHUM, 00€CTIeUnBaOIIMX 00palieHue BOJHOBOTO ()POHTA CBETOBBIX IYyYKOB,
a TaK)Ke peaTn3alnio ONTHYECKON ONCTaOUIIBHOCTH.

9.3 Bonpocsl! AJ1s1 CaMONIPOBEPKHU

1. UYewm sBieHue oOpalieHuss BOJHOBOTO (POHTA CBETOBOTO ITy4yKa
OTJIMYAETCS OT €r0 OOBIYHOTO OTPAKEHUS?

2. Hapucyiite cxemy B3aMMOJEUCTBHS MYYKOB Ha JUHAMHYECKOU
rojiorpaMme, HUCIOJIb3YyeMOUW HJii OoOpalleHusi BOJHOBOIO (pPOHTA CBETOBBIX
y4KOB.

3. HapucyiiTe cxemy, MNO3BOJIAIONIEE PEATU30BATH CaMOOOpAIlCHUE
BOJTHOBOTO  ()pOHTA CBETOBBIX IIyYKOB, HA OCHOBE HCIMOJb30BaAHUS
JTUHAMHYECKUX ToJIorpaMM B (hoTopedpaKTUBHBIX KpUCTaJLIaX.

4. Tlouemy st oOpallleHHs] BOJHOBOTO (PpOHTA CBETOBBIX IyYKOB Ha
OCHOBE YETBHIPEXBOJHOBOTO B3aMMOJCHCTBUS HE TpeOyeTcsl HCIMOIb30BaHUE
CHeIUaIbHBIX MEP MO BHITIOJIHEHUIO YCIOBUH ()a30BOro CHHXpOHHU3MA?

5. Kakwue ycinoBusi HEOOXOAMMBI JUIsl peanu3anuyd OUCTaOUIBLHOCTH B
ONTHUYECKOU crucreMe?

6. Kakwme  ¢usmyueckue  SABICHHUS  MPUBOIAAT K  ONTHYECKOU
OMCTaOMIBLHOCTH B HeTMHEHHOM uHTEphepomerpe Padbpu-Ilepo?

7. Uto Takoe eubpudHas bucmabuibHOCMs B ONTUIECKON cucTeme?

10 JIaGopaTopHbie padoThI

B mponecce BbINONHEHUS J1aOOPATOPHBIX 3aHATUI CTYAEHT HE TOJIBKO
3aKpeIIsieT TEOPeTHUUECKHE 3HAHUS, HO W IMomnojHseT ux. Bea pabora npu
BBITIOJIHEHUU J1a0OpaTOpHOU paboThl pa3OuBaeTCs Ha CIEAYIONINE DTaIlbl:
BCTYIUTENbHBINA, MPOBEACHUE IKCIEPUMEHTA U (WJIM) YMCIEHHBIX PacyeTOB U
00paboTKa pe3yJIbTaToB.

B nmnponecce poMamHed MNOATOTOBKM CTYAEHT MPOBEPSIET KAadECTBO
YCBOEHUSI MNpOopabOTaHHOTO MaTepuaja MO BOOpocaM g CaMOKOHTPOJS,
OTHOCAILMMCS K HM3y4yaeMou Teme. be3 mpoBeneHuss Takou IIpeaBapUTEIbHOU
NOJITOTOBKMU K JIaDOpaTOpPHOW paboTe CTYACHT HE JOMYCKAeTCS K BBIIOJHEHUIO
AKCIIEPUMEHTA.

ITomumo nomamHel paboOThI, CTYIAEHTBl TOTOBATCA K BBIIOJIHEHUIO
IKCHEPUMEHTa TaKXe Ha pabodyeM MecTe: OHM 3HAKOMSTCS C YCTaHOBKOH,
YTOYHSIOT MOPSAOK BBIIOJHEHUS padOThl, paclnpencstoT padboune (yHKIUU
MEXJy wieHamu Opurajael. B Xoze aynuTOpHOM MOATOTOBKM MPEINo/aBaTeib
nyTeM coOeceqOBaHMs BBISBISAET U OLCHUBACT CTENEHb MOTOBHOCTU KaXKJIOTO
CTYJIEHTa K IIPOBEJCHMIO 3KCIEPUMEHTA M (WJIM) YUCIIEHHBIX PacyeToB, KAK W
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3HaHME UM TeopeThueckoro marepuana. CTyHeHTbl, HE MOArOTOBJIEHHBIE K
BBITIOJTHEHUIO PaOOThI WIIM HE TIPEICTABUBIIIME OTUYETHI TI0 MPEIBIAYIIEH padoTe,
K BBINOJHEHUIO HOBOM pabOThI MOTYT OBITh HE JOMYIIEHBI U BCE OTBEICHHOE
BpeMsl JuIsi J1abopaTopHOM paldOThl JOJDKHBI HAaXOJIUTHCS B J1abopaTopuu,
u3ydaTh M0 PEKOMEHJOBAaHHOM JUTEpAaType TOT MaTepHall, ¢ KOTOPbIM OHU HE
MO3HAKOMUIIUCH JoMa. K BbIMONIHEHHIO PaOOThl OHU MOTYT OBITh JOMYIIEHBI
TOJIBKO TOCJie cOOeceI0BaHUs U B Yachl CBEPX pacHucaHusi, O JOTOBOPEHHOCTH
c nmpemnogaBaTeneM. Bce mnponyiieHHble —J1abopaTopHble  pabOThl O
YBAXUTEIbHBIM WM HEYBAXKUTEIbHBIM NMPUYUHAM MOTYT OBITH BBITOJIHEHBI B
KOHIIE CEMECTpa Ha JAOTOJHUTEIbHBIX 3aHITUSX.
Brtopoit aTan paboTel — IpoBeIeHUE SKCIIEPUMEHTA U (UITU) YUCICHHBIX
pacdyeToB B Jnaboparopuu. Ha »TOM »3Tame oOuYeHb Ba)XXHO, YTOOBI CTYJEHT
BBITIOJTHUJI ~ CAMOCTOSITEJIbHO M TPaMOTHO HEOOXOJMMBbIE U3MEpPEHUS] U
HaAOJIIOICHUS], @ TAKXKE, €CIIM 3TO ONPENENICHO 3a/IaHUEM, YHUCIECHHBIE PACUETHI,
YKJIaJbIBAsSICh B OTBEACHHOE JJIs1 3TOr0 Bpems. [Ipu opranuzanuu cBoeil paboThl
JUISl TIPOBEJICHUS SKCIIEPUMEHTA U (WJIM) YUCJICHHBIX PAacueToOB 11€7eCO000pa3Ho
UCXOJUTh U3 PEKOMEHJAINNA, U3JI0’)KEHHBIX B PYKOBOJICTBAaX JIJisi BBIMOJIHSIEMOM
J1a60paToOpHOM PabOTHI.
Ha mocnennem stame pa®oThl CTYyAEHT MPOU3BOIUT O0OpabOTKY AaHHBIX
WU3MEPEHUN U PACUETOB U AHAJIN3 MOJYYEHHBIX PE3YyJIbTATOB.
OTtder cryAeHTa Mo paboTe JOJKEH ObITh WHIWBUIyaTbHBIM. AHAIU3
pEe3yJIbTATOB SIBISIETCS] BAXKHOM YaCThIO OTYETA.
Huxe mpuBesieHO Ha3BaHME JTaOOPATOPHON pabOThI, COCTOSIICH U3 IBYX
YacCTeH.

1. ®a30BbIil CHHXPOHU3M IIPU T€HEPAIMU BTOPON TapMOHHUKH JIa3€PHOTO
U3JIyYEHHUS B OJIHOOCHBIX KpUCTaJlIax.

1 a. Yacts 1. MccnenoBanne KpUBBIX YIJIOBOTO CUHXPOHHM3MA.

1 6. Yacts 2. UccnenoBanue KpUBBIX TEMIIEPATYPHOIO CUHXPOHU3MA.

11 TeMbl AJ151 CAMOCTOSITEILHOTO U3YYECHUSI

TeMbl IS CaMOCTOSITEILHOTO HM3yYEeHHUS 0000IIal0T MNpHOOpPETSHHBIC
3HAaHMS M TIO3BOJSIIOT CTYJIEHTY CaMOCTOSTENIBHO pellaTh 3aAadd. TemMarnka
CaMOCTOATENIbHBIX ~ pa0OT MpeAnojaraer yriyOJIeHHOE M3y4YEHHE HUXKE
IIPEIOKEHHBIX TEM.

1. Meroas! (hopMUpOBAHMS HHIYLUPOBAHHBIX JOMEHOB

2. BemnyxxnenHnoe paccesitnue Mannaensirama-bpuiuiossa

3. I'enepanysa rapMOHUK Ha NEPUOJMYECKUX JOMEHHBIX CTPYKTypax B
ONTHUYECKUX BOJHOBOJAX

4. PacripocTpaHEHNE CBETOBBIX UMITYJIbCOB B HEJIMHEWHOU cpeJie

5. KoMIipeccust CBETOBBIX UMITYJIbCOB

6. BpeMeHHBIE ONITUYECKUE COJIUTOHBI

7. B3anmogeiicteue IPOCTPaHCTBEHHBIX COJINTOHOB B
dboTopedpakTUBHBIX KPUCTAILIAX
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8. IIpumenenus oOpaieHus: BOIHOBOTO (PpoHTA
9. Henuneiineiil uarepdepomerp dadpu-Ilepo
CryzaeHT 3amuinaer pedepar 1no oJHOM BEIOPAHHON UM TEME.

12 Tembl NpaKTHYECKUX 3AHATHI

Ha npakTthdeckux 3aHSATHUAX CTYJIEHTHI paCCMAaTPUBAIOT BapUaHTHI 3aja4.
[lenbro 3aHATUI SBISETCS YriayOJICeHHE TOHUMaHUS MPOIIECCOB, MPOUCXOASAIINX
B CHCTEMax M YCTPOMCTBAaX KOTCPEHTHOW W HEJIMHEWHOW ONTHUKH. Y IENACTCSA
BHUMAaHHE TaKUM BONpPOCaM, KakK HEJIWHEWHAs TMOJISIpU3alusi  Cpelbl,
npeoOpa3oBaHUE YaCTOTHI JIA3EPHOTO M3IYUYEHHUS, PACIPOCTPAHEHHUE CBETOBBIX
IYYKOB B HEJIMHEWMHOU CPEJE, ONTUYECKHUE MTPOCTPAHCTBEHHBIE COJIMTOHBI.

Ilepen TpakTUYECKUMH 3aHATUSIMH CTYJIEHT JIOJDKEH TOBTOPUTH
JCKIIUOHHBIM MaTepuan, OTBETUB HA BOMPOCHI ISl CAMOKOHTPOJS TIO
HEOOXOJMMOW TeMe, a TaKXe IPOCMOTPETh PEKOMEHIAIMU IO PEIICHUIO
TUTTAYHBIX 33]1a4 3TOW TeMbI. TeMbI IPAKTUYCCKUX 3aHATHHA MPUBEICHBI HIKE:

1. HenuneiHas moaspu3amnus Cpeasl MPU MTHOBEHHOM OTKITHKE.

2. TlpeobpazoBanue YaCTOTHI JIa3epHOTO U3ITy4YEeHHUS npu
B3aMMOJICUCTBUM BOJIH B OJIHOPOJHBIX HETUMHEHHBIX cpenax. [IpeoOpazoBanue
YacTOThI MPU KBA3UCUHXPOHHOM B3aUMOJICHCTBUHU.

3. PacmpocTpaHeHHe CBETOBBIX IIyYKOB B  HEJIMHEWHOW  cpele.
CamodokycupoBka u camo/1epOKyCHpPOBKa CBETOBBIX MTy4KOB.
[TpocTpaHCTBEHHBIE ONITUYECKHUE COTUTOHBI.

12.1 HesqiuHelHAS MOJSIPU3alUs CPeAbl IPU MTHOBEHHOM OTKJIMKeE

12.1.1 Ilpumeps! pemrenus 3aaa4 no reme «Hesqnneinas
NOJIAPHU3ALUs CPeAbl IPU MTHOBEHHOM OTKJIMKE»

3amauya 1. [y BOJIHBI HAKAYKU C YaCTOTOU (0, UMEIOIIEH OOBIKHOBEHHYIO
MOJISIPU3ALIMIO U PACITPOCTPAHSIONICHCS 10 yIJIoM 6 K OCH z B TJIOCKOCTH XZ
KpUCTaJlZla HUOOATa JUTHSA, HAWMJAUTE BCE KOMIIOHEHTHI BEKTOpa HABEICHHOMU
AJIEKTPUUYECKON MOJIApU3aIlMU Ha 4acTOTe 2.
Pemenne. HamnpsokeHHOCTh DJIEKTPUYECKOTO TIOJISI CBETOBOM BOJIHBI
HaKa4YKy ¢ OOBIKHOBEHHOM MOJIApU3aIiiel B 3TOM cllydae UMeeT BU]

ED(x,z,0) = %E,‘jy exp{i[cot —kon? (xsin @+ zcos 6)}} +K.C.,

a BKJIaJl B HABCACHHYIO JJICKTPHUYCCKYIO IMOJIAPU3ALUIO Ha YaCTOTC 2® B HUOOATE
JUTUA  Oal0T TOJBKO KOMIIOHCHTBI TCH30pa HCJIMHEHHONM ONTHYECKOM

BOCHPUUMYUBOCTH d,,, = dyn W d., = d3. lloxcraBisas E;’(x,z,t) B oOmiee
BBIPOKCHUE JUTSI HABEJACHHOM JICKTPUICCKOMN MOJISAPU3aUN
P=g,(1,E, +2d,E E, +4y,,E EE +..),

B pE3YJIbTATE MOJIYy4YaeM

ik
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l(E(n )2 exp{i[zmt -2k, (xsine + zcos 9)]} + K.C.} ,

P* =¢d, {%(Ew )2 exp{i[zcot —2k,n? (xsin®+ zcos 9)]} + K.C.} :

OTBeT:
P2(x) — 0 ,

P* =¢,d, {%(E;’y )2 exp{i[th —2kyn? (xsin® + zcos 6)}} + K.c},
P* =g d, {l(E"’

2 S(En, )2 exp{i[20)t —2k,n; (xsine + zcos 9)]} + K.C.} :

12.1.2 BapuaHTsl 32124 AJI CAMONOATOTOBKH

1. Jlng BOdHBI HAKa4YKd C 4YacTOTOM ®, HMMEIOMICH OOBIKHOBEHHYIO
MOJISIPU3ALMIO U PACIPOCTPAHSIONICHCS MO yIJIoM O K OCH z B IUIOCKOCTH YZ
KpUCTaJlJIa HUOOATa JUTHSA, HAWUJAUTE BCE KOMIIOHEHTHI BEKTOpa HABEICHHOMU
3JIEKTPUYECKOMN MONSPU3ALHNUA HA YACTOTE 2(D.

2. Jlmga BOJIHBI HAaKayKM C YacTOTOM (0, HUMEIOUIEH OOBIKHOBEHHYIO
MOJISIPU3ALIMIO U PACTIPOCTPAHSIIONIEHCS BJIOJb OCH X KpUCTalljla HUoOaTa JIUTHS,
HAUJUTE BCE KOMIIOHEHTBHI BEKTOPA HABEACHHOM JJIEKTPUUYECKOU IMOJISIPU3ALUU
Ha 4acToTe 2.

3. Jlus BONHBI HAKaykKd C YacTOTOM ®, HMEIONEeH OOBIKHOBEHHYIO
MOJISIPU3ALIMIO M PACTIPOCTPAHSIONIEHCS BJIOJb OCH ) KpUCTalljla HuoOaTa JIUTHS,
HAUJUTE BCE KOMIIOHEHTHI BEKTOpPA HABEACHHOM JJIEKTPUUECKOU MOJISIPU3ALINU
Ha 4acToTe 2.

4. Jlns BONHBI HAaKa4Kh C YaCTOTOM , MMEIOIIEH HEOOBIKHOBEHHYIO
MOJIAPU3AIINIO U PACTIPOCTPAHSIONICHCS BIOJIb OCH X KpUCTalsIa HUoOaTa JUTHS,
HalJIUTE BCE KOMIIOHEHTHI BEKTOPA HABEJICHHOM JJIEKTPUYECKOW MOJSPU3ALNU
Ha 4acToTe 2.

5. Jlng BOJNHBI HaKkaykd C YaCTOTOW ®, MMEIOLEH HEOOBIKHOBEHHYIO
MOJISIPU3ALIMIO U PACTIPOCTPAHSIIONIEHCS BJIOJb OCH ) KpUCTalljia HuoOaTa JIUTHS,
HalUuTe BCE KOMIIOHEHTBHI BEKTOPA HABEIECHHOM JJIEKTPUUYECKOU IOJSApU3ALUU
Ha 4acToTe 2.

6. Jlns BOJHBI Hakaykh C YaCTOTOM (0, HUMEIOIIEH OOBIKHOBEHHYIO
MOJISIPU3ALIMIO U PACTIPOCTPAHSAIOLICHCS BAOJb OCH Y KpUCTaJla HUTPUAA TS
(kacc cUMMeETpUM 6mm), HaWIWTE BCE KOMIIOHCHTBHI BEKTOpa HaBEJICHHOM
AIIEKTPUYECKON MOJISIpU3allii Ha 4aCTOTEe 2.

7. Jlnsg BOJIHBI HaKa4kKd C YacTOTOM , HMMEIOIIed HEOOBIKHOBEHHYIO
MOJIAPU3ALAIO U PACTIPOCTPAHSIOIIENUCS BOJIb OCH X KpUCTaJJIa HUTPUIA TAJLIHS
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(kacc cUMMETpUM 6mm), HaWIUTE BCE KOMIIOHEHTBHI BEKTOpa HaBEICHHOMU
AIEKTPUYECKON MOJISIPU3aALMU HA YACTOTE 2.

8. /lns BOMH ¢ yacToTaMM ®; U ), HUMEIOUUX HEOOBIKHOBEHHYIO
MOJISIPU3ALMI0 U PACTIPOCTPAHSAIONIUXCS BJIOJIbL OCH X KpHUCTa/la Huobata
JUTUSA, HAWIUTE BCE KOMIIOHEHTBHI BEKTOpAa HAaBEJICHHOW JJIEKTPUUECKOM
MOJISIPU3aLIMY HA CYMMapHOM 4acToTe.

9. Jlns BOJAH C dYacToTaMH ®; M ), UMEIOMUX OOBIKHOBEHHYIO
NOJIAPU3AIMI0 W PACHPOCTPAHSIONIMXCS BIOJb OCH ) KpHUCTalsla HUoOaTa
JUTUSA, HAWOUTE BCE KOMIIOHEHTHl BEKTOpAa HABEACHHOW JJIEKTPUYECKOM
MOJISIPU3alMKM HA PA3HOCTHOM YacTOTE.

10. [Ins BOJMHBI HAaKayk¥ C YacTOTOH (0, HMMEIOIIEeH OOBIKHOBEHHYIO
HOJIAPU3AIMIO U paclpocTpaHsromiencs moj yrioM 45° Kk ocu x KpucTaia
muruapodocdara kanus (Kacc CUMMETPUU 42m ), HaiiquTe BCe KOMIIOHEHTHI
BEKTOPA HABEJCHHOM 3JIEKTPUYECKON MOJIAPU3ALMNA HA YACTOTE 2.

12.2 IIpeoOpa3zoBaHue 4YacTOThI JIA3€PHOI0  M3JIY4YEeHUHA IIPH
B3aMMOJeiiCTBUU BOJIH B  OJHOPOAHBIX HEJHMHEHHBIX cpeaax.
IIpeoOpa3zoBanue 4acTOTHI NPH KBa3MCHHXPOHHOM B3aMMOACHCTBUM

12.2.1 Ilpumeps! pemieHus 3aaa4 no reme «IIlpeodpasoBanue
YaCTOTHI JIA3€PHOT0 M3JIyUYEeHUS NPU B3aUMO/IeliCTBMH BOJIH B
O/THOPOIHBIX HeJIUHEeHbIX cpenax. [IpeoOpa3oBanne 4acTOTHI
MPHU KBA3MCUHXPOHHOM B3aMMO/I€iiCTBUN»

3amaua 1. BeiBequre ypaBHEHUE JJIs1 BOJIOIMUA AMIUIMTYAbl CBETOBOIO
MOJIsI BOJIHBI BTOPOM TapMOHMKH, UMEIOIIEH HEOOBIKHOBEHHYIO MOJISIPU3AIIUIO,
npu e€ reHepalry 0OBIKHOBEHHO IMOJISIPU30BAaHHON BOJIHOM HAKAaYKH C YaCTOTOM
®, PACIpPOCTPAHSAIONICHCS BIOJIbL OCH X B KpHUCTaule HUOOATa JIMTHS, C
HCTIOJIb30BAHUEM METOJIa MEJJICHHO MEHSIOIIMNXCS AMILTUTY.

Pemenue. 3anuiiieM BbIpaXeHUS IS TTOJIEH B3aMMOJEHCTBYIOIINX BOJIH:

ED(x,0) = %Eﬁjy (x) exp[i(wt — kon;”x)] +K.C.,
E*(x,t) = %Esz” (x)exp [i(20)t - 2k0n62‘”x)] +K.C.,

rae k,=w/c. Jlazee HaxXoIuM KOMIIOHEHTY HABEIECHHOM DIEKTPUYECKON

nonspuzauu  P’¢, KoTopas JaeT BKJIaJ B TEHEPAIMIO BTOPOil TaPMOHUKHU B
paccMaTpuBaeMOM Cilydae, KaK

P> (x,t) = g,d,, {%[E;’jy ()c,t)}2 exp[i(2cot - ZkOn(f’x)} + K.C.} .

Honcrasnsas nanee E-°(x,t) u P’°(x,t) B BOJIHOBOE ypaBHEHHE
0’(e-E) . o°P,
ot o

VZE_“O

b
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Imojrygacm
dZEZm dEZ(n
—a 2 — dikyn? —"=
X

| 4k () =g () @oy® | B2
X exp [i(Z(ot - 2k0n62°’x)} =—1,(2w)’e,d,, (E”"jy )2 exp [i(20)t - 2k0n2’x)].

Hcnonw3yst nanee npuOInKeHUe MEIJICHHO MEHSIOIIMUXCS aMIUTUTY T

2 120 20
E E
aE, 2 <L Akyn 9E,; ,
dx RY
OKOHYATEJbHO MOJIy4aeM:
dEjlw ) o N2 . 20 ®
= —i e (E,,) d, exp[z2k0 (ne —-n, )x]
OtBert:
dE’® :
d)’c” =—i C;Dz@ (Ep ) ds, exp[i2k0 (nj‘” —~ nf)x}

3agaua 2. Jlng kpucramia HuoOaTa JIMTHS, BBIPAIIEHHOTO M3 paclliaBa
CTEXHOMETPHYECKOTO COCTaBa W MMeromero npu temmeparype 20 °C 3HadeHust
HEOOBIKHOBEHHOT'O ITOKa3aTelsl MpeaoMiIeHus n, = 2,15577 Ha nauHE BOIHBI
Hakauku A, =1053 B™M u n, = 2,23509 Ha qnuHE BOJHBI BTOPOM IapMOHHUKH

A, =526,5 HM, onpeneanTe NPOCTPAHCTBEHHBIN IIEpUO] JOMEHHON CTPYKTYpHI,

o0OecreunBamIIel TeHepalyio BTOPOH TapMOHUKH B pexume (Ha3oBOro
KBa3WCHUHXPOHU3MA TIEPBOTO MOPSIKA.

Pemenune. Bocmons3yeMcs  COOTHOIIEHHWEM  JUJIi  HEOOXOAMMOTO
npocTpaHcTBeHHOro nepuona A =2(2m—1)L,, rane HeoOXoaumo BbIOPATh

MOPSIOK CHHXPOHU3MA m=1 U HalTH AJIMHY KOT€PEHTHOCTH U3 COOTHOIICHHUS L,
2
= 1/Ak, rie B paccmaTpuBaeMoM cityuae Ak =2k, (nem - n;”) uk,=2n/A,.

Hcnonb3ys ycinoBus 3agaun, Haxoaum: A = 6,638 mMkwm.
OtBert: [IpocTpaHCTBEHHBIN MEPUOJ TOMEHHON CTPYKTYpHI, 00€CIeunBaroIIei
TeHEpaIMI0 BTOPOW TapMOHHMKH B pexuMe (Ha30BOro KBA3UCHHXPOHU3MA
NIEPBOro MOPSAJKA, paBeH 6,638 MKM.

13.2.2 BapuaHTbl 32124 1JI1 CAMONOATOTOBKH

1. BeiBenuTe ypaBHEHHE I JBOJIOLUMU AMIUIMTYABl CBETOBOIO TOJIA
BOJIHBI BTOPOIl TApMOHUKH, UMEIOIIEH HEOOBIKHOBEHHYIO TOJISIPU3ALINIO, MPU €€
reHepal HEOOBIKHOBEHHO MOJIIPU30BAHHOW BOJIHOM HAKayKh C YaCTOTOU ,
pacnpocTpaHsifolielics BIOJIb OCH ) B KpUCTaUIe HHOOATa JIUTUS, C
UCIIOJIb30BaHUEM METO/1a MEIJIEHHO MEHSIOIIUXCS AMIUIUTY 1.

2. BelBenuTe ypaBHEHHE ISl ABOJIOLMHM AMIUIMTYIBI CBETOBOTO IOJS
BOJIHBI BTOPOI TapMOHUKH, UMEIOIIEH HEOOBIKHOBEHHYIO MOJIIPU3ALUIO, ITPH €€
reHepalui OOBIKHOBEHHO MOJIIPU30BAHHONW BOJHOM HAKaykKh C 4YacTOTOM ,
pacupoCTpaHAOLIEHCs BOOJb OCH X B KPHUCTAJUIE HUTpUAA Tauius (Kiacc
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CUMMETpUU O6mm), C UCHOJB30BAHUEM METO/JAa MEIJIEHHO MEHSIOIINXCS
aMILIUTY 1.

3. BeiBeauTe ypaBHEHHME Ul SBOJIOLMH aAMIUIMTYJBl CBETOBOTO IIOJIS
BOJIHBI BTOPOIl TApMOHUKH, UMEIOIIEH HEOOBIKHOBEHHYIO TOJISIPU3ALINIO, MPU €€
reHepaly OOBIKHOBEHHO NOJIIPU30BAHHOW BOJHOM HAKaykKh C 4YacTOTOM o,
pacmpocTtpansioleiicss mox yrioMm 45° k ocu x kpucrauia auruapodocdara

Kaus (Kjace CHUMMETPUHU 42m ), C HCIOJIb30BAaHHMEM METOJla MEIJICHHO
MEHSIOIIUXCSA AMIUTUATY/I.

4. Jlns reHepanuu BTOPOH TapMOHUKH B HHOOATE JIMTHS KOHTPYIHTHOTO
COCTaBa M3JyYeHHEM HAKa4YKd C OOBIKHOBEHHOW TMOJISIpH3allMel W JIJIMHOM
BoJHbI 1064 HM HalguTEe OpUEHTAIMIO KpHUCTAUIAa OTHOCHUTEIBHO €ro
KpUCTAIIOTpapUUecKuX OCeH, MpHU KOTOPOH ISl PacHpOCTPAHSIONIUXCS BIIOJb
HOpMalii K BXOJHOW TpaHU CBETOBBIX BOJH YCIOBUS CHHXPOHH3MAa OYIyT
BBITIOJIHATHCS TOYHO.

[Tokasarenun npenomieHus HUooOara nurus: n, =2.24614 u n, =2.16256
Ha JuiHe BouHBI 1064 HM; 1, =2.32802 u n, =2.23148 Ha jumHe BOIHBI 532
HM.

S. lna reHepanuu BTOPOM TAPMOHMKM BOJHOM HAKayKW, HMEIOLIEH
HEOOBIKHOBEHHYIO TMOJISIpU3alMI0 M JJIMHY BoJHbl 1064 HM, B KpucTasie
HUOOAaTa JIUTHUS C MTOKa3aTeIIMU IPEJIOMIICHHUS, TPUBEICHHBIMU B 3a/1aue 4, U CO
3HAYEHUSIMA KOMITOHEHT T€H30pa HEJIMHEMHON ONTHYECKON BOCIPUUMYUBOCTHU
dy» = 3,07 iM/B; ds, = d5= 5,82 m/B; d3; = 40,68 nm/B Hatinute:

1. HampaBneHust pacnpoCTpaHEHUsI B3aMMOJCWCTBYIOIIUX BOJIH, IIpU

KOTOPBIX HEeJIMHEWHas nojsipu3anus 0y/1eT MaKCUMaIbHOM.
2. HenuHelHy0 NOJSIPU3alMI0 HA YaCTOTE€ BTOPOM TapMOHUKH JJI1 3TOTO
CIIyyasl.
JnMHy KOrepeHTHOCTH AJIS 3TOTO K€ CIydasl.
4. VYpaBHEHHME, OIKCHIBAIOIIECE HBOJIONHUI0 KOMIUIEKCHOM aMILTATYIbI
CBETOBOM BOJIHBI HA YACTOTE BTOPOM TraPMOHUKHU JJISI 3TOTO ClIyydasl.

5. PemeHne 3TOro ypaBHEHHs JIsl KPUCTAUIA, COAEPKALIETO 2 IIIACTUHBI
HAWJICHHOW OPHUEHTAIlMd C OJWHAKOBOW TOJIIWHOW, PaBHOW JIMHE
KOTEPEHTHOCTH, HO C  MPOTUBOIOJOXKHO  OPUEHTUPOBAHHBIMU
ontuuecknumu ocsimu C.

6. Jlns KOHrpy>HTHOro HuobOaTa JIUTHUS, UMEIOIIET0 3HAYCHUS
HEOOBIKHOBEHHOT'O TOKa3aTelsi mpejaomiieHust n, = 2,16256 Ha NJWHE BOJIHBI
Hakauku A, =1064 M u n, = 2,23148 Ha JuIMHE BOJHBI BTOPOW IapMOHUKHU

W

A, =532 HM, omnpenenuTe NPOCTPAHCTBEHHBIH NEPUOJ JOMEHHOH CTPYKTYpHI,

obecrieynBaoIIei TreHepalluild BTOPOHM TapMOHUKHM B pexume (pa3oBoro
KBa3MCHUHXPOHU3Ma MIEPBOr0 U BTOPOTO MOPSIKOB.

7. B mapamerpuuecKkoM = T€HEpATOpe  CBETAa  MCIOJb3yEeTCA
KBA3WUCUHXPOHHOE B3aMMOJICVCTBUE HA MEPUOJUYECKON JTOMEHHOM CTPYKTypeE
HEOOBIKHOBEHHO IOJISIPU30BAHHBIX BOJIH, PACIIPOCTPAHSIONIMXCS BIOJIb OCH X B
KpUCTAJIJIe HUOOATa JUTHUS, BBIPAIIEHHOM H3 paciulaBa CTEXHOMETPHUYECKOTO
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cocTaBa. 3HA4eHUs HEOOBIKHOBEHHOI'O IMOKa3aTess MNPEJOMIICHHS KpHCTalia
omnpexenstorcs ypaBuenueM CermMeriepa

0,097 +2,7-10°7"
22 —(0,201+5,4-10‘8T2)

rJIe UTMHA BOJIHBI A 3aJaeTcsl B MUKpOMETpax, u T — B rpamycax KenpBuHa.

Haitgure:

1. JnuHy BOJIHBI WU3JIYYEHHUs JJI XOJIOCTOM BOJHBI MPH JJIMHAX BOJIH
Hakadku 532 um u curana 1300 aM.

2. IIpocTpaHCTBEHHBIN NEPUOJ NMEPUOAUYECKON JOMEHHOW CTPYKTYPBHI,
oOecreunBaroNiel KBa3UCHHXPOHHYIO MapaMETPUUECKYIO0 TeHEPAIHI0 CUTHAJA C
anuHo BosHbl 1300 HM mOpW Hakauyke HaA JJIUHE BOJIHBL 532 HM, i
temreparypsl kpuctauia 20 °C.

n’ =4,5567+2,605-107T° +

~—2,24-10722,

12.3 PacnpocTrpaHeHne CBeTOBbIX NYYKOB B HeJUHEHHOH cpene.
CamopokycupoBka " caMoae(OKYCMPOBKAa  CBETOBBIX  IYYKOB.
IIpocTpaHCTBeHHBIE ONITHYECKHE COTUTOHBI

12.3.1 Ilpumepsl pelieHus 3aa4 no reme «Pacnpocrpanenue
CBETOBBIX IIYYKOB B HeJIMHeHHOM cpeae. CamogoKycMpOBKa 1
caMo1e(OKYCHPOBKA CBETOBbIX NYYKOB. [IpocTpancTBeHHbIE
ONTHYECKUE COTUTOHBI»

3anayva 1. 13 ckansspHOro BOJIHOBOI'O YPaBHEHUS

O’E

or’

Il HEIWHEWHONM HEMAarHWTHOM Cpenbl IOJIyYUTE€ BOJHOBOE YpaBHEHUE B
napakCUaJIbHOM MPHUOIMKEHUU, KOTOPOMY JOJKHA YIOBJIETBOPATh aAMILUIUTYAA
A(y,z) pacnipocTpaHsIOLIErocst BAOJIb OCH Z MOHOXPOMATHYECKOTO OJTHOMEPHOTO
CBETOBOI'O Iy4Ka

V’E-nue——=0

04 i 4 .
—=— — =ik,An, A,
0z 2nk, Oy
rie n — II0Kas3aTelb IPENOMIIEHHS CpPedbl B JMHEHMHOM pexume, An,, —

HEJIMHENHasA 100aBKa K I0KAa3aTello MPEJIOMIICHUS U k, = ®/c.

Pemenue. IlpencraBum perieHue I 3JIEKTPUYECKOrO IIOJISI CBETOBOIO
IIy4YKa B BUIE

E(y,z,t) = A(y,z)exp(ink,z — iot),

2 2

¥ BBIPA3HM I1aPaMETPBI CPEIBI, Kak W=, €=¢€,(n+ Ann,) =g, (n + 2nAnn,),
NOCKOJIBKY An , <<n. IloAcTaBiss NOJy4eHHBIE PE3YJIbTATHl B CKAJAPHOEC
BOJIHOBOE ypaBHEHWE W  YYHUTBIBAs  BBIIOJHEHHWE B  IApPaKCHAIBLHOM
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OPUOIMKEHUN  YCJIOBUS ~ MEIJICHHOTO W3MEHEHWS  AaMIUTMTYIbl  ITydKa
82A/ 0z% << kon(('iA/ 82) , TIOJTy4aeM HeoOX0IUMOe ypaBHEHHE.

OtrBer: Ammuryna A(y,z) pacHpOCTpaHSIOWIETOCS  BAOJAb  OCH  Z
MOHOXPOMATHYECKOTO OJJHOMEPHOTO CBETOBOIO IMyYKa OYJET YyIOBIETBOPSTH
BOJTHOBOMY YPaBHEHHUIO B MapaKCHUAILHOM MPUOIKEHUN TIPH TPEACTABICHUH
CBETOBOro nossd B Buae E(y,z,t)= A(y,z)exp(ink,z—iwt), Ipu BBIIOIHEHUN

HepaBeHCTB An, <<n u 0°A/0z" << kyn(04/0z).

12.3.2 BapuaHTsbl 32124 AJI CAMONOATOTOBKH

1. U3 ckansipHOTO BOJTHOBOT'O YPaBHEHUS
O*FE
ot’
JUIA HEJIIMHEWMHOW HEMAarHuTHOW Cpelbl IIOJYYHUTE BOJHOBOE YPaBHCHUE B
MapakCUuaabHOM MPUOTUKEHUH, KOTOPOMY JIOJKHA YIOBJIETBOPATH aMILIUTYyAa
A(x,y,z) pacpoCTpaHsIOIIErocs BJIOJb OCU Z MOHOXPOMATUYECKOTO CBETOBOIO
y4Ka

o4 i (0’4 . 0’4\ ikAn, y

—_—— ———— = 5

oz 2kl ox? oy n

Y

rac n — IIOKa3aTClib IIPCIIOMIICHHA CpCIAbl B JIMHEMHOM PECKHUME, Ann, —

VE-pe—-=0

HeJMHeHas 1o0aBKa K MOKa3aTelo MPeJOMIICHUS U kK — BOJIHOBOE YHUCIO IS
IJIOCKOM BOJIHBI, pACIIPOCTPAHSIOLICICS B pACCMATPUBAEMOM CpEe BAOJIb OCH Z.

2. U3 BOJIHOBOTO ypaBHEHUS B TTapaKCHUAILHOM MPUOTIHKCHHH,

. 2 .

0A i 0°A ikAn, 4

- _ — :

oz 2k ox’ n
WCIIOJIb3YsI PEIICHUE JJIsi aMIUTUTYIbl CBETOBOTO Iy4YKa B BUAE (YHKIHH C
PAa3AEHAIOIMMHUCSA  TEPEMEHHBIMU,  TOJYYUTE  HEJIUMHEWHOE  ypaBHEHUE
[Ipénunrepa:

2
2k"An,,
n

2
rae U" =0°U/ox”.
3. Jlna cpenbl ¢ KyOuuHOM HenuHeWHOCThIO Keppa, B KoTopoi

U"+ —2ky {U=0,

An'Y =ny[(x,z), TAE n@E) — HENMHEWHBIA TMOKA3aTeNb MPENOMIICHUS, U3

MOJIy4eHHOro B 3amade 2 HenuHelHoro ypaBHenus IlIpéaunrepa BbiBenute
YpaBHCHHEC
1 a
U-—U"==U",
2ky Y

PCUICHUC KOTOPOro IMpUBOAUT K CBCTJIBIM MW TEMHBIM IIPOCTPAaHCTBCHHLBIM
COJIMTOHAaM.
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4. Tlokaxwure, uro npu o >0 mnogydyeHHoe B 3ajade 3 HEJTUHEHHOE
YpPaBHEHUE HMMEET DPELICHHE B BUJE CBETJIOIO MPOCTPAHCTBEHHOI'O COJIMTOHA,

U (&):(2y/a)l/2sch(é';), rne §=+/2kyx — HOpMHpOBaHHas  MOIepeYHas

KOOpAMHATA.
5. Ilokaxwure, uro npu o <0 mnosyyeHHoe B 3amade 3 HENMHEHHOE
YpPaBHEHUE HMMEET PEIIEHUE B BHJI€ TEMHOI'O MPOCTPAHCTBEHHOI'O COJIMTOHA,

1/2
U(&):(y/a) th(&/\/z), rne §=./-2kyx — HOpMHpOBaHHas IOIEPCUHAS
KOOpJMHATA.
6. Iloxaxute, uto B ciaydae (POTOBOJIBLTAUUECKOTO MeEXaHHU3Ma
OINTUYECKON HEJTMHENHOCTH, TIPU
An(phv) :Alfl I(X,Z)/[d
" N+ I(x,2)/1,°
> d
rae I, — TeMHOBas WHTEHCHUBHOCTb, MOJYYEHHOE B 3ajade 2 HEJIMHEHHOE
ypaBHeHus Ipénunrepa npuBOAUTCA K YPABHEHUIO

3
U_LU”:E v

2
2ky v (1+07)
OMHCHIBAIOIIEMY (DOTOBOIBTAMUECKUE COTUTOHBI.
7. Ilokaxkure, yTo B ciry4ae Apeiidooro mexanuma GporopePpakTUBHON
HEJIMHEUHOCTH, NIpU

An’(j”iﬁ) = B LE ext
I, +1(x,z)

rae I, — AHTCHCUBHOCTB (DOHOBOM IOJCBETKH Cpenbl U K, — HAIPSIKCHHOCTD
BHEIIHETO 3JIEKTPUUYECKOTO IOJIS, MPUIOKEHHOIO K KPUCTAILTY, MOJYYEHHOE B
3anaude 2 HenuHeliHoe ypaBHeHUs Llpénunrepa npuBOUTCS K yPaBHEHHUIO

vl F_U

2ky v (1+U7)

ONKCHIBAIOIIEMY, B 3aBUCUMOCTH OT MOJISIPHOCTH  MPUKJIIAIBIBAEMOIO
HaIpsDKEHUS, CBETJIble M TEeMHBbIE (QoTopePpakTUBHBIE MPOCTPAHCTBEHHBIC
COJIMTOHBI.

13 IloaroroBka K KOHTPOJIbHOI padoTe

CTyneHThl BBINOJHSIOT TPU MUCHBMEHHBbIE KOHTPOJBHBIX PaOOTHI.
KoHnTponbHble paboThl MPOBOJATCS MO CIAEAYIOIIUM TEMaM:

1. TIpocTpaHcTBEHHasT W  BpPEMEHHAsl KOTEPEHTHOCTb  JIa3€PHOIO
u3ydyeHus. O0ume BOnpoCckl HEIMHEWHON ONTHKHU.

2. IlpeoOpa3oBanue YacCTOTHI JIa3epHOTO U3ITyYEHHUS npu
B3aMMOJCHCTBUM BOJH B OJHOPOJHBIX HEJIMHEHHBIX cpeaax. [IpeobpazoBanue
YacCTOThI IPHU KBa3UCUHXPOHHOM B3aUMOJICHCTBUMU.
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3. BriHyXAeHHOE paccesHue cBeTa. HennHelHbIe SIBICHUS B ONTHYECKUX
BOJTHOBOIaX. CaMO(OKyCHpOBKa B caMO/1e(hOKYCHPOBKA CBETOBBIX ITyUYKOB.

[Ipy BBIMOJHEHUU KOHTPOJBLHOM paOOThl KaXJAOMY CTYJIECHTY BBIAACTCS
OWJIET C BOMPOCOM IO TEOPETUUECKON YacTH U C OAHOM 3a/1auei, BRIOpaHHOU U3
MPEUIOKEHHBIX 3aJ1a4 [ CAMOCTOSITEILHOTO PEIICHUs (3a]]a4i MPEICTABICHBI
BBIIIIE B paznene 12).

13.1 Teopernueckue BONPOCHI 1Jisl MMCbMEHHOH KOHTPOJbHON PadoThI
no temam «IIpocTpaHcTBeHHasi U BpPEMEHHAas KOTIE€PEHTHOCTH JIa3€PHOIO
u3iaydenus. O0ume BONpocsy! HeJUHEHHOH ONTHKI»

1. [Haiite MaTEMaTHYECKYIO bopmyy JUTS ONMUCAHUSA
KBa3MMOHOXpOMaTH4YeCKoU BOJIHBIL. [loscHUTE Bce 0003HaUEHUS.

2. 3anuimre MaTeMaTH4YeCKO€ BBIpAKEHUE ISl 63AUMHOU DYHKYUU
Ko2epeHmHocmu;, TIOSICHUTE BCe 0003HAYEHUSI.

3. 3anumure MaTeMaTHYECKOE BBIPAKECHUE IUJISI KOMNIEKCHOU CMeneHu
spemernHoll koeepenmuocmu. IlosicauTe Bce 0003HaAYCHUS.

4. 3anuIIudTe MaTEeMAaTHYECKOE BBIPAKEHUE JII KOMNIEKCHOU CmeneHu
npocmpancmeenHol koeepeumuocmu. llosicaure Bce 0003HaUCHUSI.

5. 3anummTe MaTEeMaTHYE€CKOE BBIPAXKECHHUE ISl KOMHJIEKCHOU CHmeneHu
KO2epeHmHOCmU K8AUMOHOXpoMamuyeckol 6onnsl. I1osicHuTe Bce 0003HAYEHUS
U OrpaHUYCHHUs, HAKJIAJbIBAEMble HA CKOPOCTH HU3MEHEHHUSI MCIOJIb3yEMBbIX

apameTpoB.
6. Kakum  oOpazoMm  MOXHO  HUBMEPUTb  CHIENEHb  BPEMEHHOU
Kocepenmuocmu’?
7. Kakum 00pa3oM MOXKHO W3MEPUTh CMeneHb NpoCmpaHCmEeHHOU
KO2epeHmHOoCmu'?

8. Kak cooTHOCSATCA Opyr C JpyroM BpEMEHHasi KOTEPEHTHOCTb U
MOHOXpOMAaTHYHOCTH?  JlaiiTe  ompeneleHuss  JUisi  TOHATUM  @pems
KO2epeHmHOoCmu 1 OJIUHA KO2EPEeHMHOCHIU.

9. [IpuBenure mnpuMephl JA3epHBIX IYYKOB, KOTOpBIE 00Jadar0T
ITIOJTHOM MPOCTPAHCTBEHHON KOTE€PEHTHOCTBIO.

10. Onumure ¢puznyecKrue NPUINHBI HAOIIOJEHUS CTIEKII-CTPYKTYPHI B
JIA3€pHOM M300paKEHUU.

1. 3anumuTe pas3iaoKEeHUE DIIEKTPUYECKOM MOJIAPU3ALNUA CPEABI IO
CTEIICHSM  HANpPsUKEHHOCTH — dlekTpudeckoro  mnonsd.  [losgcaure  Bee
0003HaYEHUS.

12. Kak HailTH HEIMHENHYIO 2JIEKTPUUECKYIO MOJSIPU3ALUIO CPEABI IIPH
BO3JICMCTBUM Ha HEE JBYX MOHOXPOMATHYECKHX IMOJEH C PpPa3IUYHBIMU
yactoraMu? Ha kakux uactotax oHa OyAeT NPOABISATHCS TpPU YyyeTe
HEJIMHEWHBIX SIBJICHUI BTOPOro nopsaka’?

13. 3anummre wMaTpully Ko3hOUIIMEHTOB HEIMHEHHOW ONTUYECKOU
BOCIIPHUMMYHMBOCTH BTOPOT'O MOPSAAKA Uil KPUCTAIIIOB CUMMETPHH 3771.
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14. 3anummure BOJHOBOE ypaBHEHHE I CPEAbl C yYETOM HABOJAMMOW B
HEW CBETOBBIMM BOJIHAMM HEJIMHEWHOW DJIEKTPUYECKOW IOIAPU3ALMUH.
ITosicuute Bce 0003HAYEHMS.

15. 3anummre  MaTeMaTHYEeCKOE  BBIPAKEHUE  JUII  HEJIMHEHHOMN
ANEKTPUUECKON MOJSPU3ALUU B CPElie C KBAJPaTUYHOW HETUHEHHOCTBIO, MPU
B3aMMOJICHCTBUM B HEM JIBYX IUIOCKMX MOHOXPOMAaTHYECKUX BOJIH C PA3HBIMHU
gactotamiu. [losicHute Bce 0003HaYEHMS.

16. 3anmmmre  MareMaTH4ecKoe  BBIPAXKEHUE I HEJIMHEWHOU
ANEKTPUYECKON MOJSAPU3ALUUA B CPEle C KBAaIPaTUYHON HEIMHEHHOCTBIO, NIPU
B3aUMOJICMCTBUM B HEH [JBYX IUIOCKUX MOHOXPOMAaTHYECKUX BOJH C
OJIMHAKOBBIMM yacToTaMu. [losicHuTe Bce 0003HaueHusI.

17. 3anummre yciaoBUS CMHXPOHHW3Ma JUIs F€HEPALMHU BOJIHBI CyMMapHON
4acToThl B HenuHeWHol cpene. [losicauTe uX QU3NYECKUH  CMBICI;
pacmmdpynTe Bce 0003HAUYCHHSI.

18. 3anummure ycaoBUS CHHXpPOHHM3MA JJId T[EHEpauuyd BOJHBI Ha
pPa3HOCTHOM wyacToTe B HenuHeWHOW cpene. Kak HasbiBaetcs 3ddexr,
COOTBETCTBYIOIIMA  TAaKOMY  KBaJpaTUYHOMY  B3aUMOJEWUCTBUIO  IPHU
OJIMHAKOBBIX YaCTOTaX B3aWMOJEHCTBYIOLIUX BOJIH?

13.2 Teoperuveckue BONPOCHI AJs1 NHUCBMEHHOM KOHTPOJbHOM
padoTsl o Temam «IIpeoOpa3zoBanue 4acTOTHI J1a3€PHOI0 U3JIyYeHHS MPH
B3aUMO/IeliCTBHHU BOJIH B  OJHOPOAHBIX HeJIHHEHHBIX Cpeaax.
IIpeoOpa3oBanue 4acTOTHI NPU KBA3MCHHXPOHHOM B3aMMO/1eiiCTBHI

1. OnumurTe NOCTAHOBKY 3aJadyd NpH aHaJIU3€ TIEeHEepalud BOJH
CYMMapHOW 4acTOThI B HUOOATE JINTHSI.

2. 3anMIIATEe CHCTEMY YpPABHEHUM CBS3aHHBIX BOJIH, OMNMCBIBAIOLIYIO
TEHEpAlMI0 BOJH CYMMapHOM 4acToThl B HHoOate nutus. [losgcHute Bce
0003HaYEHUA.

3. OnuiuTe 3KCHepUMEHT MO NEPBOMY HAOIIOJEHUIO TeHEpallui BTOPOM
TapMOHUKH B KPUCTAJLJIE KBapLIa.

4. 3anumurTe CHUCTEMY YPAaBHEHMU CBSI3aHHBIX BOJIH, ONMCBIBAOLIYIO
reHepalo BTOPO rapMOHUKU B HUOOaTe nuTHs. [losicHuTe Bce 0003HaueHusl.

5. TlosicauTe cyTh MpHOIMIKCHHS HEHUCTOIIAEMOM HAKAuKH W BBIBEIUTE
BBIDAKEHHUE Ui aMIUIATYABl CBETOBOIO IIOJII TNPH TEHEpalUuu BTOPOM
rapMOHUKH B B HHOOATe utHsl. [loscHuTe Bce 0003HAUCHMUSI.

6. 3anummTe BeIpaXKE€HUE ISl HHTEHCUBHOCTH BOJIHBI BTOPOM TAPMOHUKH
B HHOOATe JUTHS B NPUOIMKEHHM HeucTollaeMod Hakauku. IlosicHuTe Bce
0003HaYEHUS.

7. Tosicuute, Kak MOXHO peanu3oBaTh (a30BbIi CHHXPOHU3M TIpU
TrE€Hepald BTOPOM TapMOHUKM B OINTHYECKHM OTPULIATENIBHOM OJHOOCHOM
KpHCTAJLIE.

8. KakoB ¢u3nyeckuil cMbICI JJIMHBI KOT€PEHTHOCTH NpPH TE€HEpauuu
BTOPOM OINTHYECKOW TapMOHUKH? Kak OHa BBIpakaeTcs MaTEMaTU4YECKH IIPU
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peay3aluy TeHEpalMy BTOPOM TapMOHUKH B ONTHYECKH OTPULIATEILHOM
OJIHOOCHOM KpucTtase?

9. IlosicHuTe mOAXOA K BBIBOAY IE€PBOIO HWHTErpaja YpaBHEHHM
CBSA3aHHBIX BOJIH, OINHUCHIBAIOIIMX T'€HEPALMIO BTOPON TapMOHUKU B YCJIOBHSIX
TOYHOTO (Pa30BOr0 CUHXPOHHU3MA.

10. 3anummuTe BbIpa)KeHUE IJI1 UHTEHCUBHOCTH BTOPOM FapPMOHUKH 4YEPE3
BXOJHYI MHTEHCUBHOCTb BOJIHBI HAKAYKH, C YUYETOM €€ UCTOLIEHUS, B YCIOBHSIX
TOYHOTO (pazoBoro cuHxpoHu3Ma. [losicuure Bce 0003HaUCHMUS.

11. 3anummnTe BbIpa)k€HUE 11 KOMIUIEKCHBIX aMIUIATYJ CUTHAJIbHOM WU
XOJIOCTOW BOJIH MPHU MapaMeTPUIECKOM YCUJICHUHU B KpUCTAJUIE HUOOATa JINTUS B
npUOIMKEHUN HeucTomaeMon Hakauku. [loscHuTe Bce 0003HAYCHUSI.

12. 3anumnre MaTeMaTUYECKUE BBIPAKEHUS [JIsl TMEPBBIX HMHTETPAJIOB
YPaBHEHUHN CBSI3aHHBIX BOJIH, OIMCBHIBAIOIIMX IMAapaMETPUUYECKOE YCHUJICHUE B
KpUCTaJUIe HHOOaTa JWUTUSA, B YCJIOBHUSX TOYHOTO (Da30BOr0 CHHXPOHHU3MA.
[Tosicaute Bce 0003HAYCHMUSL.

13. 3anumure COOTHOILIEHUS Mbsnanu-Poy TS nporecca
napamMeTpUYECKOro B3auMOJCHCTBUS TPEX CBETOBBIX BOJH. JlaliTe (puznueckyro
TPAKTOBKY 3TUM COOTHOILIEHHUSIM.

14. Hapucyiite cxemy napaMeTpUyecKOro reHepaTopa CBETa U MOSICHUTE
bu3nyuecKkue sBICHUS, KOTOPbIE B HEM UCIIOJIb3YIOTCS.

15. OnumuTe NoaXoA K BRIBOAY MOPOTOBOM aMILTUTYAbl CBETOBOW BOJIHBI
JUTsE citydast €€ mapaMeTpruiecKoil reHepaluy B Kpucrauie HuooaTa JINTHS.

16. OnumuTe, Kak MOKHO Pean30BaTh (Pa30BbIN KBA3UCHHXPOHU3M.

17. Onummre MIEPUOIUYECKHUE JIOMEHHbBIE CTPYKTYPBI B
CETHETORJIEKTpUUECKUX Kpuctamnax. lloscHure, kakue (usmueckue cBOICTBa
KPUCTAIJIOB «MOAYJUPYIOTCS» B TAKUX CTPYKTypax.

18. KpaTko onummuTe TEXHOJOTMYECKUE METO/IbI, KOTOPBIE UCIIOIb3YIOTCS
1 GOPMHUPOBAHUS TOMEHHBIX CTPYKTYP B CETHETOAIEKTPUUECKUX KPUCTAIIIaX.

19. Hapucyiite 3aBUCHMOCTb 11 MOAYJISL AMILUIMTY 16l BTOPOU TApMOHHUKHU
U JUisi €€ WHTEHCUBHOCTUM OT JJIMHBI B3aUMOJCHCTBHUS, B CIy4ae TOYHOIO
BBINIOJIHEHUS yCJIOBHUS  (PAa30BOr0 CHUHXpPOHM3Ma BO BCEM HEJIMHEHHOM
KpUCTAJLIIE.

20. HapucyiiTe 3aBUCUMOCTb JJISI MOAYJISI aMIUIMTY 1Bl BTOPO TApMOHHUKHU
U s €€ HHTEHCUBHOCTH OT [IJIMHBI B3aUMOJIECHCTBHS, B ClIy4yae JJIMHBI
KOI€pPEHTHOCTH, 3HAYUTEIBbHO MEHBUIEH, YEeM TOJIIMHA HEIMHEHHOIro
KpUCTaJLIA.

21. HapucyiiTe 3aBUCUMOCTb JJI1 MOAYJISl aMILUIUTY 16l BTOPO TApMOHHUKHU
U 75 €€ MHTEHCUBHOCTHU OT JJIMHBI B3aUMOJEHCTBHS, B CIydae pean3aluu
yCIIOBUH (pa30BOr0 KBa3UCHHXPOHU3MA.
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13.3 Teoperudeckue BONPOCHI AJsi NHUCbMEHHOH KOHTPOJbHOM
pabdorsl mo Temam «BbIHy:KIeHHOe paccessHue cBera. HeauHelinblie
SIBJIECHHSI B  ONTHYeCKHX  BoJHoBogax. CamodokycupoBka H
camoaedoKyCHPOBKa CBETOBBIX IYYKOB»

1. OnummTe 3aKOHBI COXpPAaHEHUS, KOTOpPbIE MMET MECTO IpHU
BBIHYKJICHHOM KOMOMHAIIMOHHOM PacCesHUU CBETA.

2. Onumure CHEKTP BBIXOAHOTO H3JIYYEHHUS TP BBIHYKIECHHOM
KOMOMHAIIMOHHOM paccesiHuu cBeTa. [loscHuTe, 4eM CTOKCOBBI CIEKTpPaJbHbIE
KOMITOHEHTBI OTJIMYAIOTCSI OT AaHTUCTOKCOBBIX.

3. 3anuimnTe  MaTEeMaTHUYECKOE  BBIPAKEHUE I  HEJIMHEHHOUN
AIIEKTPUYECKON MOJIAPU3ALUU CPEbl MPU BBIHYKJIEHHOM KOMOWHAIIMOHHOM
paccestuuu cBeta. [losgcHuTe Bce 0003HauEHUSI.

4. 3anuimuuTe YypaBHEHHE, OIHKCHIBAIOIIEE W3MEHEHHE aMILIUTY bl
HANPSHXKEHHOCTH CBETOBOTO TOJISI CTOKCOBOM BOJHBI, C YYETOM HPUOTIKEHUIN
HEUCTOIIaeMOM  Hakayku W cnabod  3PQPEeKTUBHOCTH  CIIOHTAHHOIO
KOMOUMHAIMOHHOTO paccesaHus. [losicHuTe Bce 0003HaUYEHHUS.

5. IlosicHuTe, Kak MOXHO HMHTEPIPETUPOBATH KOMOMHALMOHHOE
paccestHue BBICIIUX TOPSIIKOB.

6. OnuirTe OCHOBHBIC MPUMEHEHHUS BBIHYXIACHHOTO KOMOMHAIMOHHOTO
paccestHus CBETAa.

7. Tlosicuute, ¢ BO30YXKII€HHEM KaKUX BOJIHOBBIX IPOIIECCOB CBS3aHO
BBIHYKJICHHOE paccesiHue Mannenbsirama-bpusuitossa.

8. 3amuiiure — MaTeMaTUYeCKOE€  BBIPAKEHUE I HEJIMHEHHOUN
JIEKTPUYECKOW  MOJSPU3aLMU  CpPeAbl IPU  BBIHYXXICHHOM  PacCEsHHUH
Mamnpensirama-bpusitosna. [losicaure Bce 0003HaueHUs.

9. 3anummTe cUCTEMy YpaBHEHUW CBS3aHHBIX BOJIH, OIKCHIBAOIIYIO
BBIHYXKJCHHOE paccesHue Manaensimrama-bpuimoona.  Iloscaure  Bee
0003HaYEHUA.

10. Onummure nDOAXOA K TMOJYYEHHUIO TMOPOTOBBIX YCIOBUW  JJIS
BBIHYKJEHHOTO paccesHuss MaHaenplurama-bpuiuirosHa U3 COOTBETCTBYIOIIEN
CUCTEMBI YPABHEHHI CBSA3aHHBIX BOJIH.

11. IIpuBeauTe mprMepbl BOJIHOBOJIHBIX CTPYKTYpP, KOTOPhIE MOTYT OBIThH
UCIOJIb30BaHbl Il peann3anuu  3G(HEKTUBHOTO MpeoOpa3oBaHUs CHEKTpa
JIA3€pPHOI0 U3J1yYEHHUS.

12. OnumuTe MOAXOAbl K BBIBOJY YPaBHEHMM CBSI3aHHBIX BOJIH,
ONMCBIBAIOIINX BOJIHOBOJHYIO T€HEPALIMIO BOJH C CYMMAapHON WJIH Pa3HOCTHOM
YaCTOTOM.

13. IlosicHuTe, YTO TaKO€ uHmezpan nepekpvlmusi, W KaKOB €ro
(bu3NYECKUil CMBICIL.

14. 3anumuTte ycnoBus (a3o0BOr0 CHHXPOHH3MA JJIsi BOJHOBOIHOTO
TPEXBOJIHOBOT0 B3aumoielicTBusl. [loscHuTe Bce 0003HAUEHMUS.

15. IlpuBenuTe mnpuUMepbl OpPUEHTALMUWA TOMAJOXKEK  BOJHOBOJHBIX
CTPYKTYp U3 HUOOATa JUTHS, KOTOPbIE MOKHO HUCIIONb30BATh JJIs1 BOJIHOBOJHOM
KBa3MCUHXPOHHOW M€HEpalluy ONTUYECKUX TAPMOHUK.



29

16. IlosicHuTe,  Kak cieayeT ONPEEeIUTh MPOCTPAHCTBEHHBIN MEpUOA
JOMEHHBIX CTPYKTYpP, HEOOXOIUMBINA Al peanu3anuu (Ha3oBOT0 CHUHXPOHH3MA
IPU HEJIMHEWHBIX B3aUMOJEHCTBUAX B ONTHYECKUX BOJTHOBOIAX.

17. IlosicauTe, Kak peanu3yercss TeHepaluss BTOPOM TapMOHHKHU
BOJIHOBOJIHBIM ITYYKOM HaKauyKH 1Mo MexaHu3My Basunosa-UYepeHkoBa.

18. 3anmummte (1+1)-MepHoe HenuHeitHoe ypaBHenue Ilpéaunrepa,
OMHCHIBAIOIIEE CBETJIbIE MPOCTPAHCTBEHHbIE COJNUTOHBL. [losicHuTe Bce
0003HAYECHUSI.

19. [losicuuTe, Kak cBsi3aHa TpeOyemasi MUKOBasi MHHTEHCUBHOCTh CBETJIOTO
(1+1)-MepHOrO MOPOCTPAHCTBEHHOI'O COJUTOHA C €ro wmupuHou. [laiite
(bu3HUeCKyI0 TPAaKTOBKY Ha0OJt01aeMOM CBS3H.

20. 3anummte (1+1)-mepHoe HenuueiHoe ypaBHenue IIpémunrepa,
ONMCHIBAIOIIEE PACHPOCTPAHEHUE CBETOBBIX HMMIIYJbCOB B BOJOKOHHBIX
cBeroBogax. llosicuure (u3Mueckuii CMBICT KaXKIOTO 4YJI€HA, BXOJSIIETO B
JAHHOE YpaBHEHUE.

2]. 3anuImuuTe CONUTOHHOE YPABHEHHE JUISI CpPeapl C KEPPOBCKOU
HEJIMHEMHOCThIO,  ONKCHIBAIOIIEE  PACIPOCTPAHEHHE  CBETOBOrO  ITyyKa,
UCHBITHIBAIONIETO JU(PAKLMIO BJOJb OJHOM MONEPEYHOHM KOOPAMHATHI.
[losicauTe, B KakoM ciy4yae 53TO YpaBHEHHME OyJIeT ONHCHIBATH CBETJIbIE
MIPOCTPAHCTBEHHBIE COJUTOHBI.

22. 3anuuuTe pelieHre COJIMTOHHOTO YpaBHEHHUS ISl KEPPOBCKOM Cpeibl
B BUJAE  OJHOMEPHOIO B  TIONEPEYHOM  HAINPABIECHUU  TEMHOIO
IPOCTPAaHCTBEHHOr0 couToHa. [losicHuTe Bce 0003HaueHUs.

23. [losicaute ¢usnueckyro cyTh 3hPexToB PazoBoil cCaMOMOAYISAIUN U
KOMITIPECCUU CBETOBBIX UMITYJIbCOB.

24. 3anumuTe HenuHelHoe YypaBHeHue Illpénunrepa, omnmMceiBaromiee
pacnpocTpaHEHHE CBETOBOTO My4YKa, HCIBITHIBAIOMIETO AU(PPAKINUIO BIOIb
OJIHOM TIOMEPEYHOW KOOPJIUHATHI, st poTopedpakTUBHOM  Cpelbl ¢
npeihoBbIM MEXaHW3MOM HeNMHEWHOro oTkiuka. [losgcHuTe, kKakum oOpazom
MOXHO B 3TOM CJlydyae 3aJaBaTh HEJIMHEWHOCTh W H3MEHATh €€ BUM, C

dbokycupytoiei Ha 1ePOKyCUPYIOUTYIO.

3akiroueHnue

B wutore N3yuCHUsA TCM CTYACHT HOOJDKCH TBCPAO 3HATH OTBCTHI, KaK
MHUHHUMYM, Ha CJICAYIOIINUC BOIIPOCHI.

1. Jaiite MaTEMaTUYECKYIO bopmyiy TS OIUCAHUS
KBa3UMOHOXpoMaTuyeckoil BoaHbl. [losicHuTe Bce 0003HaUEHUS.

2. Kakum  o0Opa3oM  MOXHO  M3MEpPUTh  CTENEHb  BPEMEHHOU
KOI'€pEHTHOCTHU?

3. Kakum 00pa3oM MOXHO H3MEPUTh CTENEHb MPOCTPAHCTBEHHOU
KOTE€PEHTHOCTH ?
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4. Kak coOTHOCATCS Jpyr € JAPYroM BpEeMEHHas KOTepEeHTHOCTbh U
MOHOXpoMaTtnuHocTh?  JlaiitTe  ompexaeneHus Il THOHATHH  @pems
KO2epeHMHOCmU U ONUHA KO2ePEeHMHOCMU.

5. Onummute (u3znyeckue MPUYUHBI HAOIIOJICHUS CHEKJI-CTPYKTYPhI B
Ja3epHOM H300paKEHUU.

6. 3anuiunTe pPa3NOoKEHUE DICKTPUUECKON TMOJSpU3ALUU  CPENbl 0
CTEMNEHSM HaIPSKEHHOCTH dJIeKTprudecKkoro noiid. [losicaure Bce 0003HaueHUs.

7. 3anuiinTe BOJHOBOE YPAaBHEHHUE ISl CPENbl C YYETOM HABOAUMOMN B
HEW CBETOBBIMU BOJIHAMHU HEJIMHEWHOM AJIEKTpUYECKOU nossipuzauui. [losicaure
BCe 0003HAUEHUS.

8. 3anuinTe yCIOBUSI CUHXPOHHM3MA JJI T€HEpali BOJIHBI CyMMapHOI
4acTOoThl B HenuHeitHoW cpene. Iloscaute wux (GU3MYECKUN  CMBICT;
pacmdpyiTe Bce 0003HAUCHHUS.

9. 3anumuTe YCIOBUS CHUHXPOHU3MA [UJIsi TEHEepalud BOJHBI Ha
pa3HOCTHOM wyacToTe B HenuHeWHOW cpene. Kak HaspBaetcs s¢dexkr,
COOTBETCTBYIOIIMI TAKOMY KBaJIpATUHYHOMY B3aUMOJAECHCTBUIO MPU OJMHAKOBBIX
4aCcTOTAaX B3aUMOJICUCTBYIOIIUX BOJH?

10. OnummTe MOCTAaHOBKY 3aJadyd NpPU aHAIW3€ TEeHEpaluyd BOJIH
CyMMapHOW 4acTOThI B HHOOATE JTUTHS.

11. 3anumure BbIpaK€HWE JJIsI WHTEHCUBHOCTH BOJHBI  BTOPOM
FapMOHUKM B HUOOATe€ JHUTHS B MPUOJMIKEHUHM HEUCTOLIAEMON HaKayKHu.
[TosicuuTe Bce 0003HAUCHMUS.

12. TlosicuuTe, Kak MOXKHO peann30BaTh (Ha30BbI CHUHXPOHU3M TIPH
FEHEepalMi BTOPOW TapMOHHMKHA B ONTHYECKHM OTPULATEIIBHOM OJHOOCHOM
KpUCTAJLIE.

13. KakoB (u3nueckuii CMbICT AJUHBI KOT€PEHTHOCTH IMPHU TE€HEpalUu
BTOPOM ONTHYECKOW TrapMOHUKH? Kak OHa BbIpakaeTcs MaTEMaTUYECKU IpH
pealn3aly TeHepauud BTOPOM TApPMOHUKM B ONTHYECKH OTPULATEIBHOM
OJHOOCHOM KpHUCTaJLIe?

14. 3anuinTe MAaTEMATUYECKUE BBIPAXKEHUS Uil TEPBBIX HHTETPAJIOB
YPAaBHEHUW CBSI3aHHBIX BOJIH, OMNKCBHIBAIOIIMX MNapaMETPUUYECKOE YCUIICHUE B
KpUCTajiie HuoOara JIMTUSA, B YCIOBHUSIX TOYHOTO (Pa3oBOT0 CHHXPOHU3MA.
[TosicauTe Bce 0003HAUEHMUS.

15. 3anummre COOTHOILICHUS Mbunu-Poy s rporecca
napamMeTpUIeCcKoro B3auMOJICHCTBUS TPEX CBETOBBIX BONH. [laiiTe ¢puznueckyro
TPAKTOBKY 3TUM COOTHOLLIEHUSM.

16. Hapucyiite cxemy nmapaMeTpUUYECKOro reHepaTopa CBETa U MOSICHUTE
dbusnueckue sBICHUS, KOTOPhIE B HEM MCTIOIb3YIOTCS.

17. Onumure, Kak MOKHO peaan30BaTh (Pa30BbIi KBA3UCUHXPOHU3M.

18. Onumure MIEPUOIUYECKHUE JIOMEHHBIE CTPYKTYPBI B
CETHETONIEKTPHUECKNX Kpucramuiax. [loscHurte, kakue (Qu3nyecKkue CBONCTBA
KPHUCTAJUIOB «MOJIYJIUPYIOTCS» B TAKUX CTPYKTYypax.

19. KpaTko onummTe TeXHOJIOTHYECKUE METObI, KOTOPBIE UCTOJIb3YIOTCA
1151 GOPMUPOBAHUSI TOMEHHBIX CTPYKTYP B CETHETOICKTPUUECKUX KPUCTAIIAX.
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20. Hapucyire 3aBUCHMOCTb TSI MOAYJISL aMIUIMTYIbI BTOPOU TApMOHHUKHU
U JUisl €€ MHTEHCUBHOCTM OT JJIMHBI B3aUMOJEHCTBHUS, B CIy4ae TOYHOIO
BBINIOJIHEHUSA yCJIOBHUS  (PAa30BOrO CHUHXpPOHM3Ma BO BCEM HEJIMHEHHOM
KpHUCTaJie.

21. HapucyiTe 3aBUCHMOCTb JJIsI MOAYJISL aMIUIMTY 1Bl BTOPOU TApMOHUKHN
U s €€ HHTEHCUBHOCTH OT [IJIMHBl B3aUMOJIECHCTBHS, B CIly4yae JJIMHBI
KOMEPEHTHOCTH, 3HAYUTEIBHO MEHBLIEH, YEM TOJIHWHA HEJIUHEWHOIO
KpUCTAJLIA.

22. HapucyiiTe 3aBUCHUMOCTb JJI1 MOAYJISl aMILUIUTY 16l BTOPO TApMOHHUKHU
U JUIsl €€ MHTEHCHBHOCTH OT JUJIMHBI B3aUMOJIECHCTBHS, B CIIy4ae peau3alyu
yclIOBUH (pa30BOro KBa3UCHHXPOHU3MA.

23. OnumuTe 3aKOHbl COXPAHEHUs, KOTOpPbIE HUMEIT MECTO IpHU
BBIHYJICHHOM KOMOWHAIIMOHHOM PAaCCEsHUU CBETA.

24. OnuIunTe CHEKTP BBIXOJHOIO HW3JIYYEHHS] TPH  BBIHYXIECHHOM
KOMOMHAIIMOHHOM paccessHuu cBeta. [losicHuTe, 4eM CTOKCOBBI CIIEKTpaJIbHbIC
KOMITOHEHTHI OTJIMYAIOTCSI OT aHTUCTOKCOBBIX.

25. llosicaute, ¢ BO30YXK/I€HHEM KAaKHX BOJHOBBIX MPOLECCOB CBS3aHO
BBIHYKJIEHHOE paccesHre Mannenpirama-bpuiosHa.

26. [IpuBenuTe mpuUMepbl BOJTHOBOJIHBIX CTPYKTYpP, KOTOPhIE MOTYT OBITh
UCIIOJIb30BaHbl Il peann3anuu 3G (EKTUBHOTO MpeoOpa3oBaHUs CHEKTpa
Ja3epHOr0 U3ITYUYEHUS.

27. IlosicHuTe, YTO TaKO€ WHTErpal MEPEKpPhITUA, KU KAKOB €ro
bu3nUecKuil CMBICT.

28. 3anummuTe yciaoBUs (a30BOIO0 CHHXPOHU3MA JIJIi BOJIHOBOJHOTO
TPEXBOJIHOBOTO B3anmoiericTBusl. [loscHuTe Bce 0003HAUCHMUS.

29. llpuBenure mNpuMeEpbl OpPUEHTAUMH  MOMJIOKEK  BOJHOBOJIHBIX
CTPYKTYp U3 HHOOATa JTUTHUS, KOTOPHIE MOKHO UCIOIB30BATh ISl BOJTHOBOJAHOM
KBa3WCHHXPOHHOM T'€HEepaliy ONTHYECKUX TAPMOHHUK.

30. [TosicHuTe, Kak cBsi3aHa Tpedyemasi MMKOBasi HHTEHCUBHOCTb CBETJIOTO
(1+1)-mepHOro mNPOCTPAaHCTBEHHOTO COJMTOHA C e€ro ImupuHou. Jlaiite
(M3HYECKYIO TPAKTOBKY Ha0Jt01ae€MOM CBS3H.

31. llosicaute ¢uszndeckyro cyTh 3PhexToB (Ha30BOM CaMOMOIYIAIUNA U
KOMIIPECCUU CBETOBBIX UMITYJIbCOB.

32. llosicaute ¢usmdeckyro cyTh 23ddexra caMoDOKYCUPOBKU U
(bopMUpPOBaHUS CBETIOrO MPOCTPAHCTBEHHOT'O COJUTOHA.

33. [losicuute (Qusuyeckyro cyth dpdexra camonedoKyCUpOBKU H
(opMUPOBaHUS TEMHOT'O MPOCTPAHCTBEHHOI'O COJIMTOHA.
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