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IJIAH JEKIUIA

Jlextop npod. B.A.AnemkeBud.

Jdexknuu 1, 2
[IpenMer wm3ydeHMss U pa3felibl ONTUKUA. OJEKTPOMAarHUTHas TEOpus CBeTa. Y paBHEHUs
MakcBeiia 1 MatepualibHble ypaBHeHUs. BonHoBoe ypaBHeHue. CKopocTh cBeTa. berymue
3NIEKTpOMarHuTHbIe BOJIHBL. [lmockue u cdepuueckue BodHBL ['apmMoHMYeckas BoiHA U
KOMIUIEKCHass Qopma ee TpeiacTaBieHus. Mojenu peanbHbIX CBETOBBIX — BOJIH,
MOAYJIUPOBAHHBIC BOJHBI - CBETOBLIC ITYUYKHU U UMITYJILCHI.

Jleknus 3
CpolicTBa mIOCKMX BOJH. OpHeHTaluss U B3aUMOCBS3b MOJIEBBIX BEKTOPOB. llomspuzarus
ceera. IloTok oSHepruM  3JIEKTPOMAarHUTHOM  BOJIHBL.  Bekrtop  Ymosa-IloliHTHHrA.
NHTEHCUBHOCTh CBETa. DHEPreTMKa CBETOBBIX MYYKOB W MMITYJIbCOB. 3aKOH [M3MEHEHUS
DHEPrUM DIEKTPOMArHUTHOro moiiss. OObeMHas IUIOTHOCTh UMITyJIbCa U JIaBIICHUE
3JIEKTPOMArHUTHOW BOJIHBI.

Jexuusa 4
MeToa CHeKTpaJbHOIO ONMCAaHUS BOJHOBBIX TmoJell. Dypbe-aHanu3 ©u  Qypbe-CHHTE3
BOJTHOBBIX moJsieil. [IpeoOpa3zoBanust dypre. CrieKTpaabHbIE aMIUTUTYa, Pa3a ¥ MIOTHOCTS.
CpoiictBa mpeoOpasoBanuii dypre. COOTHOLICHHE MEXIY AIUTEIBHOCTHIO HMMITyJIbCa U
mupuHou crektpa. Teopema [Inanmepens. CnekTpajibHas INIOTHOCTh HHTEHCUBHOCTH.

Jexkuus 5
Knaccuueckoe omnucanue wu3iaydeHus cBeTa. JMMONbHOE U3JIyYEHHE OCHWLISTOpA.
3aTyXaolmuii OCHWIUIATOP Kak MOJEIb M3JIYYalolllero «aTroMa», BpeMs paJuallMOHHOTO
3aryxaHus. EcTtecTBeHHass ¢Gopma M IIMpUHA JTUHUM H3IydeHHs. M3mydenue aHcamOIs
CTATUCTUYECKA HE3aBUCUMBIX OCIHWJUIATOPOB. YIapHOE€ U JOIJIEPOBCKOE  YITHUPECHHS
CHEKTpaibHOM TuHUU. OJHOPOIHOE U HEOJHOPOAHOE YIIUPEHUS JIUHHUH.

Jlekuus 6
Wntepdepennust  cera. J[ByXBONHOBash HMHTEPPEPEHIMsT MOHOXPOMATHYECKHUX BOJIH.
VYpaBHenue wuHTepdepeHurn U GYHKUMS BUAHOCTH. JIMHEHHass M yrioBas IIMPHHBI
UHTepQEpEeHIIMOHHbIX ~ Tojoc.  VHTepdepeHIMss  KBa3MMOHOXPOMAaTHYECKOTO  CBETa.
CriekTpaibHOE OINHMCaHMe, BpeMs U JUIMHA KOTepPeHTHOCTH. BpemenHoe onucanue, QyHKUIus
BPEMEHHOMN KOPPEISALIHH.

Jlexnus 7
B3aumocBs3p cnekTpa W (QYHKIMHM BpPEMEHHOH KOppesMH, TOHATHE O (ypbe-
cnekTpockonuu. CTeneHb BpeMEHHOM KOT€PEHTHOCTH U QYHKIUS BUAHOCTH.
[IpocTpaHcTBEHHAass  KOT€PEHTHOCTb. Yrol M pajuyC KOTEPEHTHOCTH.  3BE3HBIN
uHtephepomerp MaiikenbcoHa. DyHKIMS MPOCTPAHCTBEHHO-BPEMEHHOW  KOPPEISAIUH.
CreneHb NPOCTPAaHCTBEHHO-BPEMEHHON KOT€PEHTHOCTH U (PYHKIIMSI BUAHOCTH.

Jleknus 8
Mertonbl nosydeHuss HHTEPPEPEHIIMOHHBIX KapTUH - JIEJIEHUE BOJIHOBOIO ()POHTA U JEICHUE
aMIUTUTYABI, pealu3anud MeTonoB. MHTepdepeHnns B TOHKHMX IUIeHKax. Ilojocel paBHOMH
TOJNIIMHBI W PABHOTO HakJIoHA. MHoroBomHOBas wuHTepdepermus. Dopmynbr  Diipu.
Wnteppepomerp @Pabpu-Ilepo u mmactunka Jliommepa-I'epke. HHTEpdepeHIIMOHHBIE
(GUIBTPHI U 3epKaIa.



Jleknus 9
Hudpakmus ceera. [Ipunnumnsl [tolirenca u [MoireHca-Openenst. ludpakiimoHHBIN HHTErpa
Openens. Teopema obpatumoctu [enmpmronbna. [IpuHiun mgomonHuTenbHOCTH babune.
Meron 30 @penensa. Paguyc m miomane 30HbI Dpenensa. Yucno Ppenens. Meton
BEKTOPHBIX JIMarpaMM. 30HHbIE IUIACTUHKH U JIMH3A.

Jlekuusal0
[Ipocreitmue mudpaknuoHHble 3amadu. Judpakius Ha KPyrioM OTBEPCTUH W KPYTIoM
skpane, cnimpainb Openens. [IatHo [Tyaccona. Iudpakuns Ha Kpae MOITyOECKOHEUHBIX SKpaHa
u menu, cnupanb KopHio. bimkHas u ganbHss 30HbI Audpakinuy. JudpakunonHas 1nHa.
JudpakumoHHass pacXxogUMOCTh Iydyka B JanbHed 3o0He. DOKyCHpOBKa CBeTa, Kak
T (paKIIMOHHOE SIBIICHHE.

Jlexuus 11
[onsarue o Teopun nudppakunn Kupxroda. Audpakiuonnsiii unterpan @penens-Kupxrooga.
[Tpubmmxenust @penens wu  Dpaynrodepa. Judpakmus B  gambHE 30HE  Kak
pOCTpaHCTBEHHOE MpeoOpa3oBanue @Dypbe. YrinoBoil cmektp mnyuyka. CBs3b IIUPUHBI
CIEKTpa C MONEPEUYHBIMU pa3MepaMu IydKa.

Jlekums 12
Hudpakuus OpayHrodepa Ha MPOCTPAHCTBEHHBIX CTPYKTypax: MPsIMOYTOJILHOM OTBEPCTHUH,
KpYrJIoM OTBepcTHH W Inenu. @DYHKIUS TPOMyCKaHHWs. AMIUMTYAHbIE ©  (Da3oBbIC
TU(paKkIMOHHBIE peleTKu. PacrnpesneneHne WHTEHCUBHOCTU B JIU(MPAKIMOHHON KapTHHE,
uHTephepeHmonHas GpyHkuus. Judpakius Ha akyCTUIECKUX BOJIHAX.

Jdexuus 13
CnexTpaibHblii  aH&IW3 CBETOBBIX Mosied. CHEeKTpocKomMsT C  MPOCTPAaHCTBEHHBIM
pa3oKEHUEM CIEKTpoB. JlucrepcHOHHBIC, AWQPPAKIMOHHBIE W WHTEp(EPEHIIMOHHBIC
CHEeKTpalbHbIe MPUOOPHI. FIX OCHOBHBIE XapaKTEPUCTUKU — anmnapaTHas (YHKLUS, yIIoBas U
JUHCHHAS TUCTIEPCHH, pa3pelIarolas ClIOCOOHOCTh U 00J1aCTh JUCIICPCUH.

Jlekuus 14
[Ipeobpa3oBanne u CHHTE3 CBETOBBIX mosed. [loHstue o nauppakIMOHHON Teopus
dbopmupoBanus nzoopakenuit. Posb nudpakiuu B mpudbopax, GopMHUPYIONTUX W300paKEeHHE:
JUH3E, TeNecKoe U MUKpockore. CrennanbHble METOAbl HAOMIOACHUS (a30BBIX OOBEKTOB:
METOJI TEMHOT'O MOJs U MeTof (pa3oBOro KOHTpacTa. 3aluch U BOCCTAHOBIIEHHWE CBETOBOTO
nons. ['onorpadus.

Jlekuus 15
Pacnpoctpanenue cBera B BemiectBe. [lomsipu3yemMocTs MOJIEKYbl U cpenbl. [ucnepcust
cBeta. Kimaccnueckas anektpoHHas Teopus aucnepcuu. [lornomenue cseta (3akoH byrepa).
3aBUCUMOCTH TIOKa3aTells INpeloMIIeHUs M KOo3(pUIMeHTa NOMIOMEHHs] OT 4YacTOTHI.
Hucnepcuonnas ¢opmyna 3enmeepa. daszoBas u rpynmnosas ckopoctu. @opmyna Parnes.
JlucrniepcnoHHOE pacIuIbIBaHNE BOJHOBBIX IIAKETOB. [lMCIIEpCHOHHASA JUIMHA.

Jlekuus 16
OnTuyeckue SBJICHUS HA TPaHULIE pa3/iesia U30TPOIHBIX AUAIEKTPUKOB. 3aKOHBI OTPaXKEHUS U
npenomieHus cBera. Dopmynsl Dpenens. Dddext bprocrepa W  SBICHHE MOTHOTO
BHYTPEHHETO OTPAKEHUS. DHEPreTUYECKUE COOTHOLIEHUSI IPU IPEJOMIIEHUU U OTPaKEHUU
CBeTa.



Jlekumsi 17
PacnpocTpanenue cBera B aHU3O0TPONHBIX cpefax. OmucaHue AWIIEKTPUUYECKUX CBOMCTB
AHU30TPOIIHBIX CPCI. IImockue OJICKTPOMArouTHBIC BOJIHBI B aHH3OTpOHHOﬁ cpeac.
CTpyKTypa CBETOBOW BOJIHBI, (ha3oBas W JiydeBas CKOPOCTH. YpaBHEHUsT DpeHens s
($a30BBIX M JIy4EBBIX CKOPOCTEH. DIIUIICOM JTyYeBBIX CKOPOCTEH M JIyueBas MOBEPXHOCTD.
OnHOOCHBIE U IBYXOCHBIE KPUCTAJLIBL.

Jlekuus 18
OnTuyeckue cBOMCTBAa OJHOOCHBIX KpHCTAIIOB. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIHN JTyUH.
OtpunatenbHble HW TOJOXKHUTENbHbIE KpucTauibl. IlocTpoenue ['rolirenca. JIBoliHoe
JTydernpenoMiIeHue U noispusanus ceeta. [lonspusannonnbsie npuOOpkl, Y4eTBEPTHBOIHOBAS U
MOJIYBOJIHOBASI TUIACTUHKUA. AHU3O0TPOMUSI ONTHYECKUX CBOMCTB, HaBeJIEHHAs MEXaHUUYECKOMN
nedopMarueit, SIeKTPHYSCKUM U MAaTHUTHBIM TTOJISIMH.

Jleknus 19
Paccesnue cBera. M3mydyeHue sneMeHTapHOrO pacceuBarend. MHaukaTpuca paccesHus,
noJisipU3alusi paccessHHOro cBeTa M 3akoH Panes. MouekynspHoe paccessHue. DJIEeMEHThI
CTATUCTUYECKONM Teopuu paccesHus, Gopmynsl OiiHmTeliHa u  Pames. OcHOBHBIE
O0COOCHHOCTH MOJIEKYJISIPHOTO paccesiHus. PaccessHue cBeTa B MEIKOAUCIEPCHBIX U MYTHBIX
cpenax.

Jlexuus 20
Wznyyenue csera. TemmoBoe uznyuyeHue. M3myuaTenpHas W morjouiareiabHas CIIOCOOHOCTH
BEIIIECTBA U MX COOTHOIIeHUE. Mojenb abcomoTHO yepHoro tena. dopmyna Pames-/[xunca.
OrpaHMYeHHOCTh KJIACCHUYECKOW TeopuM u3inydeHus. 3akoH Credana-bonpimana. @opmyna
cMemenus Buna. @opmyna [lnanka.

Jlekuus 21
OcHOBHBIE IIPENCTaBICHHUSI KBAHTOBOW TEOPUM M3JIyUYEHHUs CBETa aTOMAMHM M MOJEKYJaMHU.
KBaHTOBBIE CBOMICTBA aTOMOB, MOCTYJaThl bopa. B3aumojelicTBue AByXypOBHEBOM CHUCTEMBI
C M3IydyeHueM. Tumsl paguanMoHHBIX nepexonoB. Koaduuments: Diinmreiina. Popmyna
[Inanka. MHOroypoBHeBbIE cUCTEMBL. CTPYKTypa SHEPreTUYECKUX YPOBHEH aTOMOB, MOJIEKYJI
Y TBEPJBIX TeJl. SIBIEHUE TIOMUHECLEHIINH.

Jleknus 22
Pe3onancHoe ycuneHue cBeta. MHBepcHasi 3aCENEHHOCTh HHEPreTUUYECKUX YPOBHEU U
ko3P uumeHt ycunenus. [lomyueHrne MHBEPCHOM 3aCETICHHOCTH B TPEXYpPOBHEBOI cHCTEME.
[upuna nmuaMM ycuneHus. Jlazepbl — ycTpoicTBO M mpuHIMN padoThl. [IpuHIMMIManpHas
cxema Jlazepa. Y CIoBHs CTallMOHapHON reHepanuu (bananc ¢gas u ammumrtyn). [IpogonbHblie n
nornepeynble Moabl. CHeKTpalbHBIA COCTaB H3IydeHHUs Jsa3zepa. CHHXpOHH3ALMS MO/,
reHepanus CBEpXKOPOTKUX UMITYJIbCOB.

Jleknus 23
Henunelinble ontuueckue siBieHus. [lomspuzanusi cpeapl B IOJI€ BHICOKOMHTEHCHUBHOTO
nazepHoro  um3nyudeHus. Cpenpl ¢ KBaApaTUYHOW  HENMHEMHOCTBIO,  ONTHUYECKOE
JNETEKTUPOBAHUE W TeHepanus BTOpoH rapMoHUKH. Cpenbl ¢ KyOWYecKOW HEITMHEHHOCTBIO,
camM0o(OKYCHUPOBKA BOJTHOBBIX ITyYKOB U T€HEPAIUs TPEThe TAPMOHUKH.



IIJTIAH CEMHMHAPOB

Cemunapsi 1, 2.

['eomeTpuyeckas ontuka. OTpakeHHE U NMPETOMIICHUE CBETa. 3e€pKaia, JUH3bl U ONTUYECKUE
cucrembl. [loctpoenue wuzoOpakeHuit. CxeMbl onTHYecKuX mpudopoB. KapnuHaibHbie
3JIEMEHTBI LICHTPUPOBAHHON ONTUYECKON CUCTEMBI.

Cemunap 3.

VYpaBHenuss MakcBeisila W MaTepualbHble  ypaBHEHUA. BoJHOBOE  ypaBHEHHE.
DJeKTpOMarHUTHBIC BOJHBI U UX OCHOBHBIE CcBOMcTBa. KoMIuiekcHast popma mpeacTaBieHus
BosTHBL [Tnockas u chepruyeckas Geryiiye BOIHBI.

Cemunap 4.

Crosuasi 2I€KTpOMAarHUTHas BOJIHA: OPUEHTALMS U B3aUMOCBS3b ITOJIEBBIX BEKTOPOB,
y311bl U yyHocTu. [lepeHoc aHeprun B crosiueit BonHe. CTosiuas BoiaHa B jazepe. IlnoTtHoCTh
MOTOKA DOSHEPrUM U 00beMHas IUJIOTHOCTb MMIYJbCa DJIEKTPOMATHUTHBIX  BOJIH.
VHTEHCUBHOCTD U JaBJIIEHUE CBETA.

Cemunap 5.

[londpuzanusa cBera: JIuHEHHAas, KpyroBas W JJUIMNTHYECKass NOJIApHU3alUsa. 3aKOH
Mamoca. MeTtoasl TMOAYy4YeHUsS W aHAIW3a IMOJSPU30BAHHOIO CBeTa. EcTecTBEHHO
MOJISIPU30BAHHBIN CBET.

Cemunap 6.

[IpeobpazoBanuss Pypne. CnekTpanbHble aMruuTyga U ¢aza. COOTHOLICHHE MEXIY
JUIMTEIIBHOCTBIO UMITYJIbCA M IIMPUHOM crHekTpa. CHEeKTpbl M CHEKTpalbHas IJIOTHOCTH
WHTEHCUBHOCTU  PA3JIMYHBIX  CUTHAJIOB  (MPSMOYTOJIbHBIM ~ UMITYJIBC,  3aTyXaroluil
KBa3UTapMOHUYECKUI CUTHAM).

Cemunap 7.
KonrpoabHast padora.

Cemunapsi 8, 9.
JIByxBonHOBasi uHTepdepeHus. YpaBHeHue wuHrepdepenimuu. Cxema HOnra. Ananums
MPOCTEUIINX UHTEPPEPEHITMOHHBIX cXeM (Om3epkayio u ounpusma Openens, Oununza buiie,
3epkaso Jlnoiaa).

Cemunap 10.
WuTepdepenims KBa3MMOHOXPOMATHYECKOTO CBeTa Ha mpumepe cxembl FOHra. DyHKIus
BUAHOCTH. J[MMHA M BpeMs KOIepEeHTHOCTH. AHaIM3 CHEKTPAJIbHBIX XapaKTEPUCTUK
UCTOYHHUKA 10 MHTep(PEepeHIIMOHHON KapTHUHE. BpemenHoe onucanue, GpyHKIUS BpeMEHHOU
KOpPPEIALHH.

Cemunap 11.
Wutepdepeniyst cBeTa OT MNPOTSKEHHBIX KBa3MMOHOXPOMATUYECKMX HCTOYHMKOB Ha
npumepe cxembl HOHra. IIpocTpaHCTBEHHast KOT€pPEHTHOCTb, pPaJWyC KOI'€PEHTHOCTH.
3aBUCUMOCTb BUIHOCTH UHTEP()EPEHIIMOHHON KAPTUHBI OT pa3MepOB UCTOYHHKA.

Cemunap 12.
Wutepdepeniysi B TOHKUX IUIeHKaX. [losockl paBHOM TOJIIMHBI M PAaBHOTO HAKJIOHA, UX
JIOKaJIU3alHusl. Habmonenue UHTEpEPEHITMTOHHON KapTHUHBI c IIOMOIIBIO
IUIOCKOTIAPAJUIEIbHOM MIaCTUHBI.

Cemunap 13.

MmuoroBonHoBass uHTepdepeniusa. Hurtepdepomerp Dabpu-Ilepo. Dopmyna Diipwm.
[Lnactunka JIrommepa-I'epke.

Cemunap 14.
KonTpoabnas padora.



Cemunapswi 15, 16.
Hudpakuus csera. [lpunuun Iroiirenca-®Openens. Judpakiuss Ha KpyrioM OTBEPCTHH,
ciupanb W 30HBI Dpenens. udpakumss Ha HempospadyHoM Aucke, maTHO Ilyaccona.
3aBUCHUMOCTb HMHTEHCUBHOCTM Ha OCH CHMMETPUM OT pajanyca KpyIrjoro OTBEpPCTHS U
HEIPO3pPAavYHOro JAKUCKa. 30HHBIEC TUIACTUHKU U JIMH3A. BAVOKHSS U AalbHAS 30HBI AUPPAKIUU.
JudpakunonHas 1avHa.

Cemunapsi 17, 18.
Hudpakumonnsiii naterpan @penens-Kupxroda. [pubmwkenus dpenenst u Opaynrodepa.
Hudpakmus dpaynrodepa Ha IIead, MPSIMOYTOJHPHOM M KPYIJIOM OTBEpCTUAX. DYHKIUS
nponyckanus. Judpaxus B qanpHel 30He Kak MPOCTpaHCTBEHHOE IpeolOpa3oBanue Dypobe.
YrinoBoi crnektp nydka. CBs3b IIMPUHBI CHEKTpA C MOMEPEUYHBIMH pasMepaMu IydKa.
AmmuintyaHas TudpakMoHHas pemerka. PacnpeneneHre MHTEHCUBHOCTH B TU(PAKIIMOHHOM
KapTHHE.

Cemunapsi 19, 20.
OCHOBHbBIE XapaKTEPUCTUKH JTUCHEPCUOHHBIX, MU(GPAKIUOHHBIX W HUHTEP(HEPEHIIMOHHBIX
CHEKTPAbHBIX MPUOOPOB — ammapaTHas (YHKOWS, YIJOBass W JIMHEHHAs JUCIEPCUH,
paspemaromas criocoOHOCTh U 00JIaCTh TUCTIEPCHUH.

Cemunap 21.
KonrpoabHast pabora.

Cemunap 22.
Hucnepcust cBera. Knaccuueckas snekTpoHHas Teopus aucnepcuu. llornomenue cBera
(3akoH byrepa). 3aBUCHMOCTH TIOKa3aTess MPETOMIICHHUS U KO3 (UIIMEHTa TOTJIOMICHHUS OT
yacToTsl. Pa3oBas u rpymnmnosas ckopoctu. opmyia Panes.

Cemunap 23.
Orntuueckue sIBJICHUS Ha TPAHUILIE pa3jiesia M30TPOIHbBIX TUAJIEKTPUKOB. 3aKOHBI OTPAXKEHUS U
npenomieHus cBera. Dopmynsl Dpenens. Dddext bprocrepa u  SBICHHE TMOTHOTO
BHYTPEHHETO OTPAKEHUS. DHEPreTUYECKUE COOTHOLICHUSI IPU IPEJOMIIEHUU U OTPaKEHUU
CBETA.

Cemunapsbi 24, 25.
PacnipocTpanenne cBera B aHM30TPOIHBIX cpemax. CTpyKkTypa CBETOBOW BOJIHBI, (pa3oBas u
Jy4yeBasi CKOPOCTU. DJUIMIICOM]I JIYYEBBIX CKOPOCTEM M JIyueBasl MOBEPXHOCTh. OnTHUECKHE
CBOMCTBA OJHOOCHBIX KpHCTALIIOB. OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIN JydH. [locTpoeHune
I'roitrenca.

Cemunapsi 26, 27.
JIBoiiHOE JTyuemnpenomiieHHe W Tmosspu3anus cBeta. MHTepdepeHuns MNOIIpU30BaAaHHOTO
ceeta. [lomspusanuionHsle TPUOOpPHI, YETBEPTHBOJIHOBAsT M IOJYBOJHOBAS IUIACTUHKH.
[TonydyeHnue n aHann3 SUIMITAYECKH MOISIPU30BAHHOTO CBETA.

Cemunap 28.

KonrpoabHast padora.
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