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1. DnexTpomMarHuTHas Teopus cBeTa. YpaBHeHMsT MakcBeiuia U MaTepHaIbHOE
ypaBHeHue.  BomHoBoe — ypaBHenue.  IlpunHuun — cynepno3unmu.  berymme
ANIEKTPOMArHuTHele BOJIHBIL. CKopocTh cBeTa. llmockwe u cdepuueckue BOJHBI.
KommuiekcHoe npeacraBiieHue rapMOHUYECKUX BOJIH.

2. CBeToBble TYyYKH M UMIYJIbChl. MOJENU peandbHBIX CBETOBBIX BOJIH.
KBasumnockass rapmonuyeckas BoiHAa. KBa3MMOHOXpPOMATMYECKUH  MMITYJIBC.
DHepreTuKa CBETOBBIX IyYKOB U UMITYJIbCOB.

3. BonmHoBoe ypaBHenme. OOmiee perieHne B BUAE TUIOCKMX BoiH. (CBoHCTBa
IJIOCKUX BOJIH: OPUEHTALMSA M B3aMMOCBSA3b IOJIEBBIX BEKTOPOB. Ilonspusamus ceera.
Knaccudukanus cocrossHuil nonsipuzanuu. [lonspusanus ecTeCTBEHHOTO CBETA.

4. T10oTOK ¥ TUIOTHOCTh NOTOKAa ASHEPIHMM 3JIEKTPOMArHUTHOM BOJHBI. Bekrtop
YMmoBa-lloitHTuHra.  VIHTEHCHBHOCTH ~ CBETa.  3aKOH  HM3MEHEHUS  JHEPruu
AIIEKTPOMATHUTHOTO TOJIS.

5. Umnynsc  ¢otoHa. IInOTHOCTH wHMITylbca 3JIEKTPOMArHUTHON  BOJIHBI.
JlaBieHue CBETOBOU BOJIHBI Ha [IOBEPXHOCTH TEJIA.

6. MeTo/ ciekTpaabHOro onucaHus BoJHOBBIX mojeil. [IpeoOpazoBanus Dypee.
WNurerpan u ko3gpuuumentel Oypre. KoMmiuiekcHas ciekTpaiabHas aMILTUTY1a, CIIEKTPbI
aMIUIUTY ¥ (a3, uX CBOICTBA.

7. CpoiictBa mnpeoOpazoBanusi Dypbe: COOTHOUIEHUE MEXKIY MJIUTEIbHOCTBIO
UMITyJIbCa W I[IMPUHOM CIEKTpa, CMEIIEHHE CchHekTpa Mo yactore. I[lpumepsl
npeobpazoBanust Dypwre. Teopema Ilnanmepens. CBs3b CHEKTpa U CHEKTPAIbHOU
MJIOTHOCTU UHTEHCUBHOCTH.

8. Untepdepenust cBera. OOmas cxema ¢ ypaBHEHHE JIBYXBOJIHOBOM
unteppepenun. Korepenrnocts. MIHTEpdepeHIMsE MOHOXPOMATHYECKUX BOJIH B CXEME
HOnra. Ypasuenue untepdepeninu, nopsaok uHTepdepeHunn, GyHKIMS BUIHOCTH,
JMHEWHas U yTioBas LIMPUHBI UHTEPPEPEHIMOHHBIX OJIOC.

9. UnTepdepenus KBa3UMOHOXPOMATHYECKOTO CBETA. VYcnosue
unTeppepeniun. CrnekTpaibHOE ONMUCaHUE, ypaBHEHHWE MHTEPPEPEHLUH B YACTOTHOM
npeacraBieHnd. OyHKIMS BUAHOCTH, BpeMs U JIJIMHA KOT€PEHTHOCTH, MAaKCHUMAJIbHBIN
nopsiiok uHTepdepeHuu. BpeMeHH ast KOrepeHTHOCTb.

10. Unrepdepenuus KBa3MMOHOXPOMAaTHYECKOTO CBETA. YcnoBue
untepdpepeHiuu. BpemenHoe onucanue. DyHKUMS KOppeNlAlMM U €€ CBOWCTBA.
Teopema Bunepa-Xunuuna. [Tonstue o Gpypbe-cieKTpOCKOMHH.

11. TlpocTpaHcTBEeHHas KOT€PEHTHOCTh. YpaBHEHHE HHTEpP(EpPEHIUU B CXEME
HOnra. ®yHK1MsS BUTHOCTH, YTOJl U paiuyC KOT€PEHTHOCTHU. 3BE3IHbIN HHTEPHEPOMETP
MaiikenbCcoHa.

12. OcHoBHBIE CXEMBI JBYXBOJHOBOW wuHTepdepeHmuu. MeTton aeneHUs
BOJIHOBOTO (pOHTAa W METOJ JEeJCHHsS aMIUIUTYAbl. XapaKTepHble OCOOCHHOCTH
MeTo10B. [Ipumeps! peanuzanuu MeToAoB. MHTepdepeHius B TOHKUX TUICHKAX.

13. MHoroBoJIHOBas uHTepPepeHus. VYpaBHeHue MHOTOBOJTHOBOM
untepdepenimn —  popmyna  Oipu.  DyHKUMA  BUAHOCTH U UIMPUHA
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unTepdepenimonnsix nonoc. Unurepdepomerp Pabpu-Ilepo. Ilnactunka Jlrommepa-
['epke.

14. Jludbpakuus cera. Ilpunmun [roiireHca-®Openens u  audpakuOHHBIN
VHTErpall Openens. Teopema 00paTUMOCTH ['enmpmromneia. [TpuHIMI
nonoiaHuTenbHOCTH babune.

15. JIludpakuus cBera Ha KpyrjioM oTBepctuu. Meros 30H dpenens. Paguyc u
wiomaab 30H Openenst. Yucno Openens. AMuTyiHas u Gpa3zoBasi 30HHbBIE TUIACTHHKH,
ONTUMaJbHAsl 30HHAS IUIACTUHKA. Y CIIOBUE MEPEX0Jia OT BOJHOBOM K T€OMETPUYECKOU
OITHKE.

16. Meton BekTopHBIX Auarpamm. Criupans Openens. dudpakius Openens Ha
KpYIJIOM OTBEPCTHM U KpyriaoM skpane. [IarHo Ilyaccona.

17. Indpakuus ceera. Judpakius Openens Ha Kkpae MoIyOECKOHEYHOTO SKpaHa
u mwend. 3oHsbl Llycrepa, cnimpans KopHro.

18. dudpakuus cera. Henoctarku monoxenuit npuHimna [ roiirenca-dOpenerns.
[Tonsitue o Teopun mudpakuuu Kupxroda. YpaBHenue ['enbMronbiia 1 MHTETpaibHas
teopema ['enpmronsia-Kupxroda. Audpakuuonusiii unrerpan @penens-Kupxroda.

19. Iudpakuus cBeta. brauxHss U ganbHss 30HB Audpakiuuu. [IpubmmxeHus
Openenss u  Dpaynrodepa. Jdudpakmumonnas mmuHa mydka. JudpaxinumoHHas
pPacXoMMOCTh ITy4YKa B JJaJIbHEW 30HE.

20. ludpaxmust ceta. Judpakiuss B nanbHEH 30HE Kak MPOCTPAHCTBEHHOE
npeoOpa3zoBanue Pypre. KomruiekcHas MpOCTPAHCTBEHHAsI CHEKTpabHAs aMIUTUTY/A.
Pa3noxenue myyka 1no miocKuM BOJIHAM. YTJIOBOM CHEKTP U3IIyUYEHHUS U €ro MIUPUHA.

21. Jludppakiuss Ha OJHOMEPHBIX TEPHOIUYCCKUX CTPYKTypax. DyHKIus
(KOMIUIEKCHBIN KOA(DPUIIMEHT) NponycKaHus. AMIUIMTYAHas U (a3oBas PEHIETKH.
WNurepdepenumonnas  Qyukuus. Ilomoxkenne W yrioBas [IMpUHA  TJIaBHBIX
MaKCUMYMOB.

22. CriekTpaibHble MPUOOPHI C MPOCTPAHCTBEHHBIM PA3JI0KEHUEM CIIEKTpa.
XapakTepUCTUKH CIEKTPAIBHBIX MPUOOPOB — MpeEJeN pas3pelieHus U paspeliaronias
criocoOHOCTh. JAudpakiumonnas pemetka. Uutepdepomerp @abpu-Ilepo. [Ipusma.

23. OcHoBBl U(pakiMoHHONW Teopun (GopMupoBaHusi uzo0pakeHuit AobOe.
[IpoctpanctBennas ¢unsTpanus uzoopaxkenus. Onsir A60e-Iloprepa. CrnenuanbHbie
MeTOJbl HaOMroJeHNs (ha3oBBIX 00BEKTOB. Metoj TeMHOoro moiig. Meton (a3zoBoro
KOHTpAcTa.

24. Ponp mudpakuuu B mnpubopax, (opmupyoommx uzodpaxenue. I[lpenen
paspenieHusT M pas3peliarlas CrnocoOHOCTh OMNTHYECKOro Mpubopa: MHUKPOCKOT,
TEJIECKOIL.

25.3anuch W BOCCTaHOBJIEHME cBeToBOro moyis. [omorpadusa. Cxemsl
rojiorpa)uyecKoi 3anucu U BOCCTAHOBJIEHUSI CBETOBOIO TMOJIS.

26. [lucniepcusa cBera. llonsipuzyeMOCTh MOJEKYJIbl M BEKTOp MOJSPU3ALIUH.
Knaccuueckas asnexrtpoHHas Tteopuss aucnepcun. Popmyna Jlopenu-Jlopentua.
IIna3menHas gacrora.

27. lucnepcus u norjouieHre cseta. KOMITIEKCHBIN MOKa3aTeiab MPeIoOMIICHHS.
3akon byrepa. 3aBucumocTu mokasatesns IpeaoMiIeHUS U KO3PPUIIMEHTa TOTIOUICHHS
oT yacToTbl. HopmanbeHas v aHoManbHasi AUCHEPCHH.



28. PacnipocTpaHeHne CBETOBOTO UMITyJIbCa B qUcHeprupyromieit cpene. dazopas
U rpymnmnoBas ckopoctu. @opmyna Panes. /lucriepcHOHHOE pacIUIbIBAHUE CBETOBOTO
uMITyJbca. JlucrepcruoHHas IjvHa.

29. OnTuyeckue SBJICHUS Ha TPaHULE pas3felia H30TPOIMHBIX JIUAJICKTPUKOB.
3akoHbI oTpaxkeHus U npenomieHuss. opmyinsl Openens, nonsipu3anns OTPAKEHHON 1
MpOILIEAIIEN BOJH. YToa bprocrepa.

30. OnTuyeckue SBJIEHUS HA TPaHULE pas3fesia H30TPOIMHBIX JIUAJICKTPUKOB.
@opMynbl PpeHenisd, SBJICHHUE MOJHOIO BHYTPEHHEIO OTPAaXEHUs. DHEPreTHYECKUE
COOTHOIIECHHMSI IPU MPEIOMIIEHUU U OTPAKEHUU CBETA.

31. PacipocTpaneHne cBeTa B aHU3OTPOMHBIX cpefax. MarepuanbHbie
YpaBHEHUsS Il aHU30TPONHBIX cpena. [J1aBHbBIE NHUAIEKTPUUYECKUE OCH KpHCTaJLIa,
TJIaBHBIE TUAJIEKTPUUECKUE MPOHUIIaeMOCTH. CBOMCTBA MIIOCKUX BOJIH B @HU30TPOIHOM
cpele: OpHEHTAIMM TOJIEBBIX BEKTOPOB, HOpPMaJd U Jy4a, (a30BOM U JIy4eBOU
CKOPOCTEM.

32. PactipocTpaHeHre CBeTa B aAHU3OTPOIHBIX cpeaax. [JaBHBIE CKOPOCTH.
VYpasuenue @penens nns gpazonbix ckopocTeil. CBONCTBA BOJH, paCIPOCTPaHSIOMUXCS
B 33JJaHHOM HAIIPaBJICHUU HOPMaJIH.

33. PacmpoctpaneHue cBeTa B aHU3OTPOIHBIX Cpefax. DJUIMIICOU BOJHOBBIX
HOpMaJiel, WK 3UMncon1 (pa3oBbIX CKOPOCTEH.

34. PactipocTpaHeHre CBETa B aAHU3OTPOIHBIX cpeaax. [JaBHBIE CKOPOCTH.
YpaBuenune Openens As Iy4eBbIX cCKopocTeil. CBOMCTBA BOJIH, PACIIPOCTPAHSIIOIINXCS
B 3a/IaHHOM HaIlpaBJICHUU JIyya.

35. Dmuncoun JIydeBbIX cKopocTei. Ontudeckas ock. JlyueBasi moBEepXHOCTh U
ee ceuenus. Kimaccudukanust aHU30TPOIMHBIX CPEI.

36. OnTuyeckue CBOWCTBA OHOOCHBIX KpUCTAIOB. OTpuIlaTeNbHBIE U
MOJIOKUTENbHBIE KPUCTAJUIbI, CEYEHHs JIyYE€BBIX MOBEPXHOCTEW. ' 7aBHasg MIOCKOCTb,
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTyuu. B3anMHuast opuenTaius ¢a3oBoi U JIy4eBOM
ckopocTel. J[BOMHOE JydenpenoMIIEHUE M MOJsIpu3alnus cBeTa. MeToJ MOCTPOECHMS
I'tolirenca.

37. Nonapuzanuonusie npudopsl. [loayuenre u aHanu3 MOJISTPU3OBAHHOTO CBETA
— SBIICHHE JIUXPOU3Ma, MOJSPOHUA U TMOJSPU3ALNOHHBIE MPU3MBL. YIIPaBICHUE
MOJISIPU3AIMEH CBETa, ONTUYSCKUE TIIIACTUHKHU «A/4» B «A/2».

38. HaBeneHnHass aHM30TPONUSI ONTHYECKUX CBOMCTB. POTOYNpPyrocts. DPheKTs
ITokkenbca u Keppa. SABnenne Korron-MyToHna.

39. Uznyuenue cBera. Kimaccudeckas ocuiyuiITOpHasi MoJieb aroma. M3myuenue
TOYEYHOT'O 3JEKTpUueckoro aumnoiisi. OueHka BpeMeHW 3aryxaHus. EcTecTBeHHas
dbopma ¥ mupuHa JIMHUN U3ITYICHUS.

40. Paccessuue cBeta. PaccessHue TOYEUHBIM  3JEKTPUUECKUM  JTUIOJIEM.
Nunukatpuca paccesiHus, NoJspu3anus paccessHHOro cBera. 3akoH Panes. [lonsarue o
MOJIEKYJISIPHOM PacCessHUM CBETA B Ta3ax M )KUAKOCTAX. Paccessnue Mu.

41. Heymnpyroe paccesnue cBera. Paccesnus Pamana (komMOuWHAnMOHHOE) U
Mangensmrama-bpusrosHa.

42. Nznydenue aHcamOJid CTATUCTUYECKH HE3aBUCUMBIX OCIIMILISATOPOB. Y JapHOE
U JOIUJIEPOBCKOE YINUPEHUs CrHeKkTpaidbHOM suHuu. [loHATHEe 00 OJHOPOAHOM H
HEOAHOPOJHOM YIIHPEHUH.



43. OCHOBHBbIE MPEACTABICHUS O KBAHTOBOW TEOPUHU M3ITyYEHUsI CBETAa aTOMaMU U
MoJieKylaMu. Mopenb JBYXypOBHEBOW cuCTeMbl. CIOHTaHHBIE W BBIHYK/JCHHbIC
paauanroOHHbIE EPEXOJIBI. KoaddunmenTs OWHIITEMHA. B3anmocBsi3b
ko3 pureHTOB DUHIITEIHA.

44. MHOTrOypOBHEBBIE CUCTEMbI. JHEpPIreTHUECKasi CTPYKTypa aTOMOB, MOJIEKYJ U
TBEPJBIX TeJ. SIBJI€HME JIIOMUHECIEHIIMU: OIpe/IesIeHnEe U KiaccupuKaIus, MeXaHU3Mbl
Y CBOMCTBA.

45. PacipocTpaHeHue CBeTa B JBYXYPOBHEBOU pe3oHaHCHOM cpene. MHBepcHas
3aCeNeHHOCTh AHepreTrueckux ypoBHei. KoadduumeHntsl mormomeHus U ycuICHUS
cpensl. [lonydyeHre THBEPCHOMU 3aCENEHHOCTH € ITIOMOIIBIO TPEXYPOBHEBOM CUCTEMBI.

46. Jlazepsl — ycTpOHCTBO U MpHHIMI paboThl. [IpuHnMNIManbHAsS cxema Jiazepa.
VYcnoBus craimoHapHoM reHepanuu. [IpomosibHbie U moNepeYHbIE MOABI B PE30HATOPE.
CnexTpanbHbI COCTaB M3NydeHUs jasepa. LIMpuHBI JIMHUM H3IyYEHHS WU IOJOCHI
YCUJICHUS, BEJIMYMHA MEXMOJ0BOr0 HHTEpBaia. [Ipumepsl j1azepos.

47. Henuneitnpie  ontuyeckue sBieHus. [lonmsipusanust cpeapl B ToJie
BBICOKOMHTEHCUBHOTO JIa3€pHOT0 U3iaydeHus. Cpeapl ¢ KBaAPATUYHOW HEJIMHENHOCTHIO.
Onrtuueckoe NeTEKTUPOBAHUE U T€HEPALIMS TAPMOHHUK.

48. Henuneitnpie  ontuyeckue  sBieHus. [lonmsipusanmst cpeapl B ToJie
BBICOKOMHTEHCUBHOTO JiazepHOro u3nydeHus. Cpenbl ¢ KyOMYHON HEJIMHEHHOCTHIO.
Camo(okycHpOBKa BOJTHOBBIX ITyYKOB M I'€HEpaIUsi TAPMOHUK.



