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1. DnekTpoMarsuTHas Teopusl CBeTa. YpaBHEHHMs MakcBela U MaTepUajbHOE
ypaBHeHue.  BomnoBoe — ypaBHenue.  IlpuHnun — cynepnosunmu.  berymmue
AJIEKTpOMarHuTHele BoJIHBL. CkopocTh cBeTa. Ilnockue u cdepuueckue BOIHBIL.
KommuiekcHoe npeacraBiieHue TapMOHUYECKUX BOJIH.

2. CBeToBble MYyYKM M HMIYJIbChl. MOJAENN pealbHbIX CBETOBBIX BOJIH.
KBasumnockass rapmonumueckas BoiHA. KBa3MMOHOXpPOMATHYECKUM  MMITYJIBC.
DHepreTrKa CBETOBBIX ITYYKOB U UMITYJIbCOB.

3. BomnoBoe ypaBuenme. OOmiee perieHue B BUAE IJIOCKMX BOJH. CBOMCTBA
IJIOCKUX BOJIH: OPUEHTALUs M B3aUMOCBSA3b IOJIEBBIX BEKTOPOB. [lomspusanusa ceera.
Knaccugukanus cocrosiHuil nonsipuzauuu. Ilonspusanus eCTeCTBEHHOTO CBETA.

4.TIoTOK M IJIOTHOCTH IIOTOKA 3HEPTUMU AJIEKTPOMArHUTHOW BOJIHBI. Bektop
YmoBa-IloitHTuHra.  MIHTEHCHBHOCTH ~ CB€Ta.  3aKOH  HM3MEHEHUS  DHEPIUH
AIIEKTPOMATHUTHOTO TOJIA.

5. Umnynec  ¢ortona. IInOTHOCTH MMIyNbca 3JIEKTPOMArHUTHOM  BOJIHBI.
JlaBieHue CBETOBOM BOJIHBI Ha IIOBEPXHOCTH TEJIA.

6. MeTo1 cieKTpajabHOIO ONMKMCAHUs BOJIHOBBIX Tosiei. [IpeodpazoBanus dypee.
Wuterpan u ko3puuments @ypne. KomrmekcHas criekTpanbHas aMILTUTY/1a, CIIEKTPbI
amMIuuTya u a3, uX CBONCTBA.

7. CpoiictBa mpeoOpazoBanusi Dypbe: COOTHOIIECHUE MEXKIY IUTEILHOCTHIO
MMIIyJbCa W IIMPUHOMW CIIEKTpa, CMEIIeHuEe crnekrpa no uvacrore. [Ipumepsr
npeoOpazoBanuss Dypee. Teopema I[lnanmepens. CBsi3pb CHEKTpa W CHEKTPATbHOU
IJIOTHOCTH UHTEHCHUBHOCTH.

8. Unteppepenumst cera. OOmas cxeMa U ypaBHEHUE JIBYXBOJHOBOM
unTeppepenHunu. Korepentnocts. IHTEpdEpeHLIN MOHOXPOMAaTUYECKUX BOJIH B CXEME
IOnra. YpaBHenue uHTepepeHIn, NOopsAAoK HHTepepeHIur, (QyHKUUsS BUIAHOCTH,
JMHENHAast U yrioBasi INUPUHBI HHTEP(PEPEHIIMOHHBIX MOJI0C.

9. UnTepdepenuus KBa3MMOHOXPOMATUYECKOTO CBETA. YcnoBue
uHTepdepeHury. CrekTpanbHOE ONUCAHUE, YPaBHEHUE MHTEPPEPEHLUH B YACTOTHOM
npencrasiieHUd. OyHKIHS BUAHOCTH, BpeMs U JUIMHA KOT€PEHTHOCTH, MaKCHUMAJIbHBIN
nopsAaok uHrepdepeHunn. BpemMeHH’ as KOrepeHTHOCTb.

10. UnTepdepenuus KBa3MMOHOXPOMAaTHYECKOTO CBETA. Ycnosue
untepdepeniun. BpemenHoe omnucanue. DYHKIUS KOPPENSIUU U €€ CBOMCTBA.
Teopema Bunepa-Xunuuna. [lonarue o pypbe-creKTpoCKOIuu.

11. IlpocTpaHcTBEHHAas KOTE€PEHTHOCTh. YpPaBHEHHE HWHTEp(EpEeHIMN B CXeme
FOnra. ®yHkuus BUAHOCTH, YTOJ U PailyC KOT€PEHTHOCTH. 3BE3AHbIN HHTEpdhepoMeTp
MaiikenbCcoHa.

12. OcHOBHBIE CX€MBbl JBYXBOJIHOBOM HHTepdepeHunu. Merton neneHus
BOJIHOBOTO (pOHTa M METOJ JEJICHHUsS aMIUIMTYAbl. XapaKTepHble OCOOEHHOCTH
meTo0B. [Ipumepsl peanuzanuu MeToa0oB. IHTEpdepeHInsa B TOHKUX TUIEHKAX.

13. MHoroBoIHOBas UHTEp(EpEHLIMSL. YpaBHeHHE MHOTOBOJIHOBOU
uHteppepeHuun —  popmyna  Oiipu.  DyHKIMA ~ BUAHOCTH U IIMpPUHA
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unTepdepenmonnpix mnonoc. Uureppepomerp Pabpu-llepo. Ilnactunka Jlrommepa-
I'epke.

14. qudpaxuus cBera. Ilpunmun [roirenca-®penenss u  aupakMOHHBIN
VHTErpall Openens. Teopema 00paTUMOCTH ['enpmromnsbua. [TpuHIMI
nonojgHuTenbHoCcTH babune.

15. dudpaxus cBeta Ha Kpyriom oTrBepcTuu. Meton 30H Dpenens. Paguyc u
wiomaas 30H Openenst. Yucno Openens. AMIMTy1Has U pa3zoBasi 30HHbIE TIACTUHKHY,
ONTUMAJIbHASI 30HHAs IUIACTUHKA. Y CIIOBHE MEPEX0Ja OT BOJIHOBOM K I'€OMETPUYECKOU
OINTHKE.

16. Metox BektopHbix nuarpamMm. Crnupans @Openens. Audpakunus Openens Ha
KPYIJIOM OTBEPCTHH U KpyrJyioM 3kpane. [IstHo Ilyaccona.

17. Mudpakuus ceeta. Judpakuus Openens Ha Kpae NOTyOECKOHEUHOTO SKpaHa
u mwenu. 3ousl [lycrepa, cniupans KopHio.

18. dudpaxus ceera. Hegoctatku nonoxkenuii npuniuna [roirenca-Openens.
[Tonsitue o Teopun mudpakunu Kupxroda. YpaBuenue ['enbmronbiia U MHTErpagbHas
teopeMa ['enbmronbia-Kupxroda. Judpakumonnsiit uaterpan Openens-Kupxroda.

19. Iudpakuusa cBera. bawkusas u panbHss 30Hbl audpakuuu. [Ipubmxenus
Openenss u  Dpaynrodepa. Hudpakinumonnas mimHa nydka. JludpaxinmonHas
PacXxoAMMOCTh ITy4Ka B TaJIbHEW 30HE.

20. Iudpakuus ceta. [udpakius B nainbHed 30HE Kak MPOCTPAHCTBEHHOE
npeobpazoBanue dypoe. KommekcHas npocTpaHCTBEHHAs! CIIEKTpasibHAs aMILTUTY/IA.
Pa3znoxenue nmydka 1o miioCKMM BOJIHAM. Y TJIOBOM CIEKTP U3JIYyUYEHHUS M €r0 IIMPHUHA.

21. ludpakuns Ha OJHOMEPHBIX MEPUOJUYECKHX CTPYKTypax. @DyHKIHS
(KOMITJIEKCHBIM KO3 UIIMEHT) MpOMyCcKaHus. AMIUIUTyAHAs U (a3oBas PEIICTKH.
Untepdepentmonnas  Qyukuus. llomoxkeHme w©  yrjioBas IIUPHUHA  TJIaBHBIX
MaKCUMYMOB.

22. CnekTpaibHble NpUOOpPHI C MPOCTPAHCTBEHHBIM PAa3JIOKEHUEM CIIEKTpA.
XapakTepUCTUKHU CIEKTPAIbHBIX MPUOOPOB — MpEeN pa3pelieHus U paspeliaronias
criocobHocTh. Judpakuronnas pemerka. Uurepdpepomerp dadpu-Ilepo. [Ipuzma.

23. OcHOBBl U} paKIMOHHOW Teopun GoOpMUPOBaHUS H300pakeHu AobOe.
[IpocTpancTBeHHas ¢guiabTpaius uzoopaxeHus. OneiT A66e-IToprepa. CrnenuanbHbie
MeToabl HabOmoaeHuss (pa3oBbIXx 00bEKTOB. MeTon TeMHoro moisa. Meton (azoBoro
KOHTpAcTa.

24. Ponp nudpakuumm B mpubopax, ¢opmupyroumx uzodpaxenue. Ilpenen
paspellieHusi M paspeliamias CHOCOOHOCTh ONTHYECKOro mnpulopa: MHUKPOCKOI,
TEJIECKOTI.

25.3amuch W BOCCTaHOBIEHHE cBeToBoro mojs. [lomorpagusa. Cxemsl
rojorpapuueckoil 3aucu 1 BOCCTAHOBJIEHUSI CBETOBOTO TMOJIS.

26. ucnepcust cBera. llomsspu3yeMoOCTh MOJEKYJIbl M BEKTOP MOJISIPU3ALIMH.
Knaccuueckas »snekrpoHHas Tteopus aucnepcun. Popmyna Jlopenu-Jlopenta.
[Ina3menHas yacTora.

277. qucnepcust ¥ norjionieHue cBeta. KOMIUIEKCHBIN MOKa3aTesb MpeIOMIIEHUS.
3akoH byrepa. 3aBucMMOCTH Moka3atessi MpeJoMIIeHHs U KO3 PUIMeHTa norioneHus
oT 4yactoTbl. HopmanbHas 1 aHOMaJIbHasi AUCIIEPCUN.



28. PacnpocTpanenue cBETOBOro UMMyJibca B aucneprupytoieid cpeae. @azonas
U rpymnmnoBas ckopoctu. @opmyna Panes. /[ucrnepcHMOHHOE pacIlibIBAHHE CBETOBOIO
uMITyJbca. JlucrepcruoHHast 1JMHa.

29. Ontrueckre sBJIEHUS Ha TpaHULE paszesia M30TPOIHBIX JIUAJICKTPUKOB.
3akoHbI oTpaxkeHus U npenomieHus. Dopmynsl OpeHens, MOAIPU3ALUSI OTPAKEHHON U
IpoLIeAIer BOJIH. Yroi bprocrepa.

30. OnTtrueckre SABJIEHUS Ha TpaHULE pa3zesia M30TPOINHBIX JIUAJICKTPUKOB.
@opMynbl PpeHenisi, SBJICHUE IOJHOIO BHYTPEHHEIO OTPAXKEHUS. DHEPreTHYECKUE
COOTHOILIEHMS IIPU NPEJIIOMIICHHH U OTPAKEHNUH CBETA.

31. PacipocTpaHeHue cBeTa B  aHU3O0TPOIHBIX cpenax. MarepuanbHble
YpPaBHEHMS I AHU3O0TPONHBIX Cpen. [7aBHbIE NHMAIIEKTPUYECKHE OCH KPHUCTAILIA,
IJIaBHBIE TUAJIEKTPUUYECKHE MPOHUIAEMOCTH. CBOMCTBA IJIOCKUX BOJIH B @HU30TPOIHOM
cpele: OpHEHTAlMM TOJIEBBIX BEKTOPOB, HOpMalnM W Jy4da, (a30BOM M Jy4eBOM
CKOPOCTEM.

32. PacipocTpaHeHre CcBeTa B AaHU30TPONHBIX cpeAax. [JlaBHbIE CKOPOCTH.
VYpasuenue Openens ns Ga3zoBbix ckopocTeid. CBONCTBA BOJIH, PACIPOCTPAHSIOIINUXCS
B 3aIaHHOM HaIlpaBJICHUU HOPMAJIH.

33. PacnpoctpaHeHne cBeTa B aHU30TPOMHBIX Cpelax. DJUIMIICOMJ BOJHOBBIX
HOpMaJleH, WK 3JUTUIICOU] (Pa30BbIX CKOPOCTEM.

34. PacnpocTpaHeHHE CBETA B AaHU30TPONHBIX cpeAax. [JlaBHbIE CKOPOCTH.
VYpaBHenue @OpeHens s JIydeBbIX ckopocTel. CBOICTBA BOJIH, pACIPOCTPAHSIOIIMXCS
B 33JJaHHOM HAIIPaBJICHUU J1y4a.

35. Dnnunconp Ay4yeBbIX ckopocTed. Ontnyeckast och. JlydeBas MOBEpXHOCTh U
ee ceuenus. Kinmaccuduxaryst aHu30TPOIMHBIX CPE.

36. OnTuyeckue CBOMCTBA OJHOOCHBIX KpHCTAIOB. OTpuUaTedbHbIE U
ITOJIOKUTENIBHBIE KPUCTAJUIBI, CEUYEHMs JIy4E€BBIX ITOBEPXHOCTEH. [ 71aBHas IIIOCKOCTS,
O0OBIKHOBEHHBI M HEOOBIKHOBEHHBIN Jyun. B3anMHas opueHTanus GpazoBoi U JTydeBOM
CKOopocTeu. JIBOMHOE JIydenmpeloMIIEHUE W MOJIsIpU3alus cBeTa. MeToI MOCTPOEHHUS
I'roitrenca.

37. Honapuzanuonusie npudopsl. [lonyueHne u aHanu3 NOJSIPU30BAHHOTO CBETA
— SBJICHHE JHUXPOM3MA, IMOJSAPOUJ] U TMOJSPU3ALNOHHBIE MPU3MBI. YTIPABICHUE
HOJISpU3alieii CBeTa, ONTHYECKUE IJIACTUHKU «A/4» U «A/2».

38. HaBenenHasi aHU30TPONHS ONTUYECKUX CBOMCTB. DoTOympyrocts. D dexTs
ITokkenbca u Keppa. SIBnenne Korron-MyTtona.

39. U3nyuyenue cBeta. Kitaccuueckas ocuwysiTopHas MoeNb aroMa. M3inydyenue
TOYEYHOI'0 3JIEKTpUYECKOro aumnois. OleHKa BPEMEHHM 3aTyxaHusa. EcTecTBEHHas
dbopma ¥ mMpUHA JIMHUU U3ITYYEHUSI.

40. Paccesanune cBeta. PaccesHue TOYEYHBIM  OJJIEKTPUYECKUM  JAUIOJIEM.
NHnukatpuca paccesiHus, NOJIIpU3aLUs PaCCEIHHOTO cBeTa. 3akoH Panes. [lonarue o
MOJIEKYJISIPHOM PACCESHHUM CBETA B ra3ax M JKHUIKOCTAX. Paccesnue Mu.

41. Heympyroe paccessnue cBeta. PaccesHuss Pamana (KOMOWHAIIMOHHOE) M
Manpaensmrama-bpuiirosna.

42. N3nydenune aHcaMmOJisl CTATUCTUUYECKH HE3aBUCUMBIX OCHHILITOPOB. Y JapHOE
U JOIJICPOBCKOE YIIMPEHHUs CHeKTpaibHOil nuHuu. lloHaTtne o0 OXHOPOAHOM U
HEOJHOPOJHOM YIIMPEHUH.



43. OCHOBHBIE NIPEICTABIICHHS O KBAHTOBOM TEOPUHU U3IYyUEHUS CBETA ATOMaMHU U
MoJieKylaMu. Mopenb JBYXypOBHEBOW cHUCTEMBbl. CHOHTAaHHBIE W BBIHYKICHHBIC
paaualnroOHHbIE MEPEXO/IBI. KoaddunmenTs OWHIITEMHA. B3anmocss3p
Kod(ppunmeHToB DUHIIITEHA.

44. MHOrOoypOBHEBBIE CUCTEMBI. JHEPrETUUYECKAS] CTPYKTYpa aTOMOB, MOJIEKYJI U
TBEPJBIX TeJ. SIBIeHHE JIIOMUHECIEHIIMU: ONPEACIICHUE U KiacCuUKaIus, MEXaHU3Mbl
Y CBOMCTBA.

45. PactipocTpaHeHue CBeTa B JIBYXypOBHEBOW pe3oHaHCHOU cpene. MuBepcHas
3aCeNeHHOCTh HHepreTruueckux ypoBHei. KosdduumeHntsl mormomeHus u ycuieHUs
cpensl. [lonmydeHne HHBEPCHOU 3aCEIEHHOCTHU € IIOMOLIBIO TPEXYPOBHEBON CHCTEMBI.

46. Jlazepsl — yCTPOMCTBO W MpUHIUI padoThl. [IpuHIMnmanbHas cxema jasepa.
YcnoBus cranMoHapHOW reHepauuu. 1IpononapHbIe U onepeyHble MOABI B PE30HATOPE.
CrekTpalibHbI cocTaB U3NydeHHs jasepa. LIMpuWHBI JTUHUM HW3IYy4YEHUS U IOJOCHI
YCUJIEHUS, BEIMYMHA MEKMOJOBOro uHTepBasa. OmHOMOIOBBIM Jaszep. IIpumeps
J1a3€pOB.

47. Henuneninple onTuueckue sBieHus. [lomgapuzamus cpeapl B MOJE
BBICOKOMHTEHCUBHOTO JIA3€pHOTO U3nyyeHus. Cpeapl ¢ KBaAPATUYHOW HEJIMHENHOCTBIO.
Onrtuueckoe AETEKTUPOBAHUE U TEHEPALIUS TAPMOHHUK.

48. Henuneninple ontuueckue sBieHusa. [lomapuszanuss cpeasl B MOJE
BBICOKOMHTEHCUBHOTO Jla3epHOro u3iydeHus. Cpenbl ¢ KyOMYHON HETUHEHHOCTBIO.
CamModoxycupoBKa BOJIHOBBIX ITyYKOB U T'€HEpAIHs TApMOHUK.



