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PaGouass nporpamma aucuumruineel (Mozayssi) paspaboTaHa B COOTBETCTBHM C  CAMOCTOSITEJBLHO
ycraHoBieHHbiM MI'Y  obpaszoBarenshbiM cranmaprom (OC MI'Y) s peanu3yembiX OCHOBHBIX
npodeccruoHaibHbIX 00pa30BaTENbHBIX MPOrPAMM BBICIIEr0 00pPa30BaHMs M0 HAMPABJIEHUIO MOATOTOBKM
03.05.02 «@ynnamenTanbHas 1 npukiaaHas Gusuka» B penakuuu npukaza MI'Y Nel780 ot 29 nexa6ps
2018 r.

["on (roawr) npuema Ha oOydenue: ¢ 2020 .

Kkypc — 4
cemecmpor — 7
sauemnpix eounuy — 2
akaodemMuyeckux yacos — 36, 6 m.u.
nexyuit — 18 vacos

npakmuyveckux ansamuit — 18 vacoe

Dopma npomelcymoynoii ammecmanuu:

3ayem 6 7 cemecmpe



1. MecTo aucuuniaunsl (moayJis) B ctpykrype OITIOII BO.

Kypc npuknagnoi Gpu3nky sBIsSETCS OCHOBHBIM B OOIIEH ccTeMe COBPEMEHHOM MOArOTOBKU (hu-
3UKOB-TIpodeccnonanoB. OH u3IaraeTcs Ha CTapUIMX Kypcax M ero TJIaBHOH 3ajaueil SBIsIeTCsl COo31aHue
¢byHaaMeHTanbHOM 0a3bl 3HAHUM, HA OCHOBE KOTOPOH B JalbHEHIIEM MOYKHO pa3BUBaTh Oojee yriryo-
JICHHOE W JCTAIM3UPOBAHHOE U3YyYCHHE BCEX Pa3/iesioB (M3MKU B paMKax IIUKJIA KypCOB IO T€OpETHYe-
CKOM (pr3MKe U CTIeaTNn3UPOBAHHBIX KYPCOB.

Paspen kypca «JlucTaHUMOHHBIE ONITHYECKUE METOJBI M3Y4EHHS OKEaHa» M3Jaraercs B JIECATOM
ceMmecTpe Ha nmaToM Kypce. s ero ocBoeHus Tpedyercss IpeBapUTeNIbHOE U3yUEHHE pa3/esioB 001eit
¢bu3ukn «OneKTpoMarHeTusm», «Mexanunkay, «MosekynsapHas (U3UKa», a TaKKe KypcOB MaTeMaTHKH
«MaremaTH4eCKui aHATN3» U «AHATUTUYECKASI TEOMETPHS.

2. Bxoanble TpeOGOBaHUSsI AJI OCBOEHUS AUCHUILIMHBI (MOYJIs1), MPeIBAPUTEIbHbIE YCJIOBUS
(ecs1u ecThb).

VYermenHoe ocBoeHre JUCIUININH «MaTteMaTHdecKuil aHaIu3y U «MeXxaHuka.

3. Pe3yabTaThl 00y4yeHus M0 JUCHHUILIMHE (MOIYJII0), COOTHECEHHBIE ¢ TPeOyeMbIMH KOMIIe-
TEHIUSIMH BBIIIYCKHUKOB.

[Tnanupyemble pe3ynbTaThl 00y4eHHs 10 AUCIUIIIIMHE (MOYIIIO):
3HaTh:

[TonsaTus

- I'eomeTpuueckas ONTUKA.

- CrnekTpanabHOE ONTMCAHUE BOJTHOBBIX MOJICH.

- SIBnenue nnatepdepeHuu. KorepeHTHOCTh BOJIH.
- SlBnenue nudpakuu.

- CnexTpanbHble TPUOOPHI.

- Jucnepcus csera.

- Onruyeckue sIBJICHUS HA TPaHUILIE pa3fielia cpe/.
- Onruka aHu30TPOIHBIX CPEI.

- Paccesinue cBera.

- Wznydenue cpeta. Jlazepsl.

- Henuneiinble onTu4ecKue sBICHUS.

YMmers:
- KOJIMYECTBEHHO PEIIaTh KOHKPETHBIC 331Ul B paMKaX MPUHATHIX MTPUOJIMKCHUM.

Bnaners:
- OcHOBamU 3JIEKTPOMArHUTHOM TEOPUU CBETA.

HMmets onbIT:
- Pemienust TeopeTHUECKUX U MPAKTUYECKHUX 3a71a4 M0 0Aa30BBIM pazjieiaM ONTHKH.

4. ®opmar 00y4eHHs — KOHTaKTHBIN.

5. O0beM AUCHHUILINHBI (MOYJIs1) COCTABIISAET 2 3. €., B TOM YuCie 36 akaJeMUYeCKHX 4acoB, OT-
BEJICHHBIX HA KOHTAKTHYIO paboTy 00ydaromuxcs ¢ MpernojiaBatesieM (ayAuTopHas Harpy3ka), 36 akase-
MHUYECKHX YaCOB Ha CAMOCTOSITENIbHYIO paboTy 00yJaIOIHXCsl.



6. Conepxxanue THCHMIIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jeiaM) ¢ yka-
3aHMEeM OTBEJeHHOI0 HA HUX KOJMYECTBA aKaJeMH4YeCKHX YaCOB U BU/IbI y4eOHBIX 3aHATHI.

6.1. CTpykTypa IMCHMILIMHBI (MOAYJIs1) MO0 TeMaM (pa3jieiaM) ¢ yKa3aHHEM OTBe/leH-
HOT'0 HA HUX KOJIMYECTBA aKa/IeMHYeCKMX YaCOB M BH/Ibl Y4eOHbIX 3aHATHIA.

HaumenoBanue Homuna/JbHbIE TPY103aTPATHI 00y4aIOIIET0CSI .
pasnenoB u TeM | KoHrakTHas padora CamocronTe/bHasI pa- " %
AUCHMILINHBI (paGoTa BO B3auUMO- 0oTa o0yuaromerocs, S >
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Brenenue. 'eo- Kon- Pemenne 7 16 -
MeTpHUecKas On- | CyJabTa- | 3a7ad, 5
THKA. muu, 4
OcHoBslI 25tekTpo- | KoH- Pemenne 7 17 -
MAarHUTHOH T€o- CyJibTa- 3amad, 6
pUH CBETA oun, 4
CriekTpasibHOE Kon- Pemenne 7 17 -
OTMCaHUE BOJIHO- | Cy/lbTa- | 3ajaad, 6
BBIX IIOJIEH. nuu, 4
SBnenue unTEp- Kon- Pemenne 8 19 -
bepeHun. cynabTa- | 3ama4, 6
KorepenTtHocth M, 5
BOJIH.
SAsnenune qudpak- | Kon- Pemenne 7 17 -
M. cynabTa- | 3amad, 6
uuu, 4
CriekTpajibHbBIC Kon- Pemenne 7 16 KontponbHas
PUOOPHI. cyiabTa- | 3ajad, o paborta
uuu, 4
Hucnepcus ceera. | KoH- Pemenne 7 16 -
CcyiabTa- | 3ajad, o
vy, 4
Onrudeckue siB- Kon- Pemenue 7 18 -
JIEHUS Ha cyabTa- | 3afad, 6
rpaHulle pa3iena | UM, 5
Cpe/l.
Onrtuka aHU30- Kon- Pemenue 7 17 -
TPOIHBIX CPEI. cynabTa- | 3afad, 6
uu, 4
Paccesnue csera. | Kon- Pemenue 7 17 -
CyJIbTa- 3amaq, 6
nuu, 4
N3nyuenne ceera. | Kon- Pewenne 7 16 KoHTpobHast
Jlazepsl. CyabTa- | 3a7ad, 5 pabota




1y, 4

Henunelinwle on-
TUYECKUE SBJIE-
HUS.

Kon-
CyJNbTa-
ouu, 5

Pemenue
3ama4, 6

Jpyrue Buasl ca-
MOCTOSITEIIbHOU
paboTsI (ipu
HaJIM4YUK): HAIIpU-
Mep,

KypcoBast paboTa,
TBOpYecKas pabo-
Ta (3cce)

51

68

83

202

[Ipomexyrounas
aTrecramnus (3a-
yem u IK3aMeH)

14

14

Hroro

216

6.2. Comep:xanue pa3esioB (TeM) THCHUTINHBI.

Ne i/t

‘ HaumenoBanue paznienos (Tem) JUCHMITITUHBI ‘ Conepxanue pa3ziesnioB (TeM) AUCIUTIINH

Jlexmmn

1.

Tema 1. BBenenue.

[Ipeamer ¢dusmyeckort ontuku. Illkama
ANEKTPOMArHUTHBIX BOJH. OrpaHUYEHHOCTh
KJaccuuecko teopur. KopmyckysipHo-
BOJIHOBOM Jyanu3Mm. OCHOBHBIE 3aKOHBI I'€0-
METPUYECKON OTITHUKH.

Tema 2. OCHOBBI 3JIEKTPOMATHUTHOM Teo-
puu cBeTAa.

DneKTpOMarHuTHasl TEOpHsl CBeTa. YpaBHe-
Husi MakcBelula U MaTepuaibHble ypaBHe-
Hus. BonHoBoe ypaBHenune. CKOpoCTh CBeTa.
berymue anekrpomaruuTHbie BoJHbL. [1noc-
Kue u chepuueckre BOIHBL ["apMoHMYeckas
BOJIHA M KOMIUIEKCHasi (hopMa ee MpeJicTaB-
neHusi. Mojenu peanbHbIX CBETOBBIX BOJIH,
MOJAYJIUPOBAHHBIEC BOJIHBI - CBETOBBIC ITYYKH
U UMITYJIbCHI.

CpoiictBa 1uiockux BoaH. OpueHTanus u
B3aUMOCBA3b IIOJIEBBIX BEKTOpOB. Ilomspu-
3anus cBera. IIoTok sHeprum sieKTpomar-
HUTHOM BOJIHBL. Bektop YMmosa-IloliHTHHra.
HNHureHcuBHOCTL cBeTa. IlnoTHOCTE mMOTOKA
UMIIYJIbCA W JIaBJICHUE DJIEKTPOMArHUTHOU
BOJIHBI. OJHEPreTHKa CBETOBBIX IIYYKOB U
umnynbcoB. OmneiTel JIeGenena.

Tema 3. CnekTpanbHOe onMcaHue BOJHO-
BbIX I0JICH.

Mogenu ONTHYECKOTO HU3JTyUCHUA. Bomano-
BBIC ITYYKU U BOJIHOBBIC IMAKCTHI. MOHOXpO-
MAaTUYICCKHUC U KBA3UMOHOXPOMATHUYCCKUC
BOJIHBI, HNIMPOKOIIOJIOCHOC H3JIYUCHHUC. Me-




TOA CICKTPAJIBbHOI'0O OIIMCAaHHA BOJIHOBBIX
noneil. Gypee-ananus u Oypbe-CUHTE3 BOJI-
HOBBIX Tmosieid. [IpeoOpazoBanmst Dypse.
CrniexTpajibpHble aMIUIMTyna, (aza u mioT-
HocTh. CBoiicTBa mpeoOpasoBanuii Dypbe.
CooTHoIIEHHE MCXKAY MJIUTCIBHOCTBIO HM-
IyJlbca W IIMPHUHOM cnekrpa. Teopema
[Tnanmepens. CriekTpaibHas MJIOTHOCTh WH-
TCHCHUBHOCTM.

Tema 4. SIBnenne unreppepenunu. Kore-
PEHTHOCTb BOJIH.

Wnrepdepennus cera. J[ByxBOJHOBass HH-
TeppepeHuss MOHOXPOMAaTHYECKUX BOJIH.
VYpaBHeHue wuHTEephEpeHUUn U (QYHKIUSL
BugHOCTU. MHTEepdepeHnnsi KBa3UMOHOXPO-
MaTHueckoro cera. CIEKTpallbHOE OIuca-
HUE, BpeMsl U JJMHa KorepeHTHocTu. Bpe-
MEHHO€ OMHcaHue, (QYyHKIUS BpPEMEHHOMN
Koppersuuu.  B3aumMocBsA3p  cnekTpa U
(GYHKIIMM BPEMEHHON KOPPENSIUU, MOHITHE
0 @Pypre-cnekrpockonuu. CTeneHb BpeMeEH-
HOM KOT€pEeHTHOCTU U (GYHKIINS BUIHOCTH.

IIpocTpaHCTBEHHAs] KOTE€PEHTHOCTh. YTOJI M
paguyc KOTEPEHTHOCTH. 3BE3JIHBIM HWHTEP-
dbepomerp Maiikenbcona. DyHKOHUS TPoO-
CTPaHCTBEHHO-BPEMEHHOM KOPPEIISILIHH.
CreneHb MPOCTPAHCTBEHHO-BPEMEHHOW KO-
TEPEHTHOCTU U (DYHKIIHS BUIAHOCTH.

Metoapl monydeHus: UHTEPHEPEHIIUOHHBIX
KapTHH - JIeJIeHHE BOJHOBOrO (poHTa U Jie-
JICHUE aMIUIUTYIbl, pealnu3alud METOJOB.
WNurtepdepenius B ToHKHX TuieHKax. [loso-
Cbl PaBHOW TOJIIMHBI U PaBHOTO HAaKJIOHA.
MuoroBonHoBas uHTephepenuns. Dopmysbi
Oiipu. Unrepdpepomerp Pabpu-Ilepo u mna-
cruaka Jlrommepa-I'epke. IIpocBeTnenne
ONTUYECKUX MMOBEPXHOCTEH, MHTEpPEepeHIU-
OHHbIE (DUIIBTPHI U 3€pKaja.

Tema S. SAABnenne nuppaxuum.

Hudpaxus ceeta. [lpunuunsl [tolirenca u
[oiirenca-®penens. /JuppakinoHHBI HH-
terpai @penenst. Meron 308 Openensa. Me-
TOJ BEKTOPHBIX JuarpamMm. 30HHBIE IUIA-
CTUHKHU U JINH3A.

[Tpocreiie nudpaknroHHble 3aaa4uu. J(u-
¢dpakuus Ha KPYrJioM OTBEPCTHH U KPYIJIOM
skpane, cnupains Ppenend. [Iarao Ilyacco-
Ha. /ludpakius Ha Kpae MoIyOECKOHEYHOTO
9KpaHa, cnupaib KopHro. biwxkHaAs u gans-
His 30HBI gudpaxiuu.  JAudpakimonHas




mmHa,  JludpakunonHas — pacxoaUMOCTh
Iy4Ka B JaJibHel 30He. DOKYCUPOBKa CBETA,
Kak TU(PaKIIMOHHOE SBIICHHE.

Henocrarku npunnuna I'tolirenca-Openens.
[Tonsatue o teopun mudppakumu Kupxroda.
Judpakuvonssiii  unHTerpan — ®Openens-
Kupxroga. [Tpudmmwkenus dpenens u Dpa-
yHrodepa. Judpakuus B nanpHel 30HE Kak
IPOCTPAaHCTBEHHOE Mpeodpa3oBanne Dypbe.
VYrioBoil cnektp mnydka. CBsi3p IIMPHUHBI
CIIEKTpa C MONIEPEYHBIMHU pa3MepaMu IydKa.

HMudpaxkuus DpayHrodpepa Ha HOpoCTpaH-
CTBEHHBIX CTPYKTypax: HpsIMOYTOJIbHOM OT-
BEPCTHM, KpPYIJIOM OTBEPCTUM M  IIEJH.
OyHKIMA TPOMYCKaHHS. AMIUTUTYIHBIE H
¢dazoBeie aupakMOHHBIE pemeTku. Pac-
IpeJielIeHhe WHTEHCUBHOCTU B JTU(pPAKIIH-
OHHOM  KapTuHe,  HHTephEepPEeHLINOHHAs
byakua.  dudpakumss Ha aKyCTHYECKUX
BOJIHAX.

Tema 6. CniekTpajibHble NIPUOOPDI.

CrnekTpajibHbIi aHallu3 CBETOBBIX IOJIEH.
CriekTpocKonusi ¢ MPOCTPAHCTBEHHBIM pa3-
J0KeHUEeM CrekTpoB. CrekTpajabHbI MpH-
00p U ero OCHOBHbIE XapaKTEPUCTHKH - all-
napatHas (QyHKUHWSA, YTJoBas W JIMHEHHas
JUCTIEpCUH, pa3peliaronias CocoOHOCTh U
obnacth aucnepcuu. JlMCIIEPCHOHHBIE, aU-
bpakyoHHble U UHTEp(EepeHIIMOHHbIE
CHEKTpaJibHbIE TPUOOPHI.

[TpeoOpa3oBaHKe ¥ CUHTE3 CBETOBBIX IOJICH.
JlubpakironHas Teopus (GOPMHUPOBAHUS
nzoopaxkenuii. Ponp mudpakmuu B mpudo-
pax, GopMupyOIHMX H300paKEHHUE: JIMH3E,
TeJeCKone W MuKpockore. CrenuaibHbIe
MeToabl HaOmomeHus (a30BbIX OOBEKTOB:
METOJI TEMHOTO IoJiI M MeToj (ha30BOro
KOHTpacTa. 3amuch U BOCCTAHOBIIEHUE CBE-
ToBoro noJst. ['onorpadus.

Tema 7. lucnepcus cBera.

PacnipocTpaneHne cBeTa B BEILECTBE: MHK-
pockonuyeckass kapTuHa. IlonsspusyeMocThb
cpeapl M MoJiekynbsl. [lucmepcus cBera.
Knaccuueckas 31eKTpoHHAsI TEOPUS JUCIIEP-
cun. Ilornmomenune ceera (3akoH byrepa).
3aBUCUMOCTH II0KAa3aTelsl NPEJOMIICHUS U
K03 dULIMeHTa MOTJIOMIEHUSI OT YacCTOTHI.
Hucnepcuonnas ¢gopmyna 3enmeepa. Pazo-
Basl 4 rpymnmnosas ckopoctu. Popmyia Pases.




JluciepcMOHHOE  pacIUIbIBAHUE BOJIHOBBIX
MakeToB. /ucnepcuoHHas JuinHa.

Tema 8. OnTuyeckue ABJIEHUSA HA IPAHU-
e pa3jeJa cpe.

Onruueckue SIBJICHUS Ha TpaHUIE pas3fena
HN30TPOIMHBIX JUIJICKTPHUKOB. 3aK0oHBI oTpa-
JKEHUsT U mpesiomyieHus cBera. Dopmyiibl
Openenst. Dddexr bprocrepa u sBIeHHE
[IOJIHOTO BHYTPEHHEI0 OTpakKeHUs. DHepre-
TUYCCKUC COOTHOWICHUA IPHU IPECIOMICHUN
Y OTPaKEHUU CBETA.

Tema 9. OnTUKa aHU30TPONHBIX CpPel.

PacnpocTpanenne cBeTta B aHU3O0TPOIHBIX
cpemax. Onucanue TUDIIEKTPUUECKHUX
CBOWCTB aHU30TpPONHBIX cpex. [lmockue
SJICKTPOMArdHUTHBIC BOJIHBI B aHH3OTpOHHOﬁ
cpene. CTpykTypa CBETOBOM BOJIHBI, (ha30Bast
W JIydeBas CKOpOCTH. YpaBHeHUs DpeHnens
uis (a3oBBIX M JIYyYEBBIX CKOPOCTEH. Oi-
JIUIICOU] JTYYEBBIX CKOPOCTEH M JydeBas Io-
BepXHOCTb. OIHOOCHBIE M JIByXOCHBIE KpH-
CTaJLJIBL.

Onruyeckre CBOMCTBA OJHOOCHBIX KpUCTAJI-
710B. OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIM
ayur. OTpuUaTeNbHBIE U TOJIOXKHUTEIbHBIE
kpuctauibl. [loctpoenue ['roiirenca. J[Boii-
HOE JIydelpesIoMJICHHE U MOJIsIpU3alus CBe-
ta. llonmspuzanuoHHele NpUOOpHI, YeT-
BEPTHBOJIHOBAS U TIOJYBOJHOBAS IIACTHHKH.
AHU3OTPOIUS ONTUYECKUX CBOICTB, HaBe-
JICHHasi MeXaHU4ecKol nedopmanuent, deK-
TPUYECKUM W MAarHUTHBIM HOJsAMU. DPdek-
bl [lokkennca, Keppa, ®@apanes, Korrona-
MyrToHa, 3eemana.

10.

Tema 10. Paccesitnue cBera.

Paccesnue cBera. M3inyueHue anemMeHTapHO-
ro pacceunatens. MHaukaTpuca paccesHus,
MOJISIpU3alUsl PACCESTHHOTO CBE€Ta U 3aKOH
Paneda. MonekynspHoe paccessHue. DieMeH-
Tl CTATUCTUYECKOM TEOPUM pPaCCESHUA,
dopmynel DitHmITeliHa U Panes. OcHOBHBIE
O0COOEHHOCTH MOJIEKYJISIPHOTO  PacCCEsIHHUS.
Paccesanue cBera B MEIKOIUCIEPCHBIX H
MYTHBIX Cpelax.

11.

Tema 11. M3ayuyenne ceera. Jlasepsl.

Wznyuenne cBera. Kinaccuueckas Mojzenb
3aTyXalEero JUIOJBHOIO OCHMIUIATOPA.
EcrecTBenHble Gpopma U MIMpHUHA JIUHUHM W3-
aydenusi. U3nydyenue aHcaMOuis cTaTUCTHYe-
CKH HE€33aBHCHMBIX OCLMJLISATOPOB. YJapHoe




U JOTUIEPOBCKOE YIIUPEHUS CHEKTPaTbHON
nuHuK. [loHATHE 00 OTHOPOAHOM M HEOHO-
poaHOM ymupeHuH. TernoBoe H3ITydeHHE.
W3nydarenpHas ¥ MOTJIOMIATENbHAS CIIOCO0-
HOCTH BEIIECTBA M WX COOTHOIIEHHE. Mo-
Jenb abCOMOTHO uepHoro Tena. 3akoH Cre-
¢dana-bonsiiMana. @opmyna cmenieHus: Bu-
Ha. @opmyna Panes-Jlxunca. OrpanuyeH-
HOCTbh KJIACCUYECKOU TEOPUH H3ITYUCHUS.

OcHOBHbBIE TIPEJCTABIIEHUS KBAaHTOBOW TEO-
pUU H3JIy4eHUS CBETa aTOMaMU U MOJEKY-
namu. KBaHTOBBIE CBOlicTBa cBeta: (OTO-
anekTpudeckuit apdexr u rpdpexr Komnro-
Ha. KBaHTOBBIE CBOWMCTBAa aTOMOB, MOCTYJIa-
Tbl bopa. Mozens AByXypOBHEBOM CHCTEMBI.
B3anmopelictBue IByXypOBHEBOM CHCTEMBI
C uU3iydyeHueM. THuIbl pagualMoOHHBIX Iepe-
xon0B. Koaddurnmentsr DitHmrelina. B3aun-
MOJIECTBHE MPU TEPMOJUHAMHYECKOM paB-
HoBecuu. Popmyna [lnanka.

MHoroypoBHeBbie  cuctembl.  CTpykTypa
SHEPreTHYECKUX YPOBHEW aTOMOB, MOJIEKYII
Y TBEPABIX Tel. SIBIEHUE JTIOMUHECUEHINHN:
OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJIbHbIE
U BPEMEHHBIE XAPAKTEPUCTUKH, WHTEpIpE-
Talys B paMKaxX KBAaHTOBBIX MPEACTABICHUM.
Pe3onancHoe ycuiienue cpeta. MHBepcHas
3aCEJIEHHOCTh JHEPreTHYECKUX YPOBHEH H
kodddurment ycunenus. I[lomyuenue wuH-
BEPCHOM 3aCElIEHHOCTH B TPEXYPOBHEBOMU
cucreMe. llluprHa TMHUM yCUIIEHUS.

Jlazepsl - YCTPOWCTBO M TPUHIMIT PAOOTHI.
[MpuniunuanbHas cxema Jiaszepa. Y CIOBHUs
CTalMoOHapHOW TeHepauuu (OamaHc ¢a3 u
amruiutyn). [lpononbHbie H  TMONEpeyYHBIC
Mozabl. CHeKTpaslbHBI COCTaB M3IY4YCHUS
na3epa. CHHXpOHU3AIUs MOJ, TEeHepalus
CBEPXKOPOTKHX  UMIYJIbCOB.  DakTopsl,
OTIpEIENAONINE TPEECIbHYI0 CTENEeHb Bpe-
MEHHOW W TPOCTPAHCTBEHHOW KOTEPEHTHO-
CTH.

12.

Tema 12. HesiuHeliHbIe oNITHYECKHE SABJIE-
HUA.

ITonspusanus cpelpl B 10JIE BBICOKOMHTEH-
CHUBHOTrO Ja3zepHoro wusnydyeHus. Cpenbl ¢
KBaJpaTUYHOW HEJIMHENHOCTHIO, ONITUYECKOE
JIETEKTUPOBAHUE WM T'E€HEpalus BTOPOW rap-
MoHHMKH. Cpenapl ¢ KyOWYHOW HETHMHEHHO-
CTBIO, CaMO(OKYCHPOBKA BOJTHOBBIX MYYKOB
Y T€HEpalMsl TPETbEN FraPMOHUKHU.

CeMuHapsl




3ausaTus 1-2.

['eomeTrpuueckas onTUKa. 3epKaia, JUH3bI U
onTHuyeckue cucreMbl. KapauHanpHble diie-
MEHTBl OonTHYeckoi cuctemsl. llocTpoenue
n300pakeHnit. Abeppanusi ONTUYECKUX CH-
creM. CXeMbl ONTHUYECKHUX PHUOOPOB.

Sausartue 3.

VYpaBHenuss MakcBenmia W MaTepualibHbBIC
ypaBHeHUsi. BomHOBoe ypaBHeHHE. JJek-
TPOMarHUTHBIC BOJIHBI U UX OCHOBHBIE CBOM-
ctBa. KomriekcHass gopma mpeacTraBieHUs
BOJIHBI. berymue u crosune BoJHbL. [L10T-
HOCTh TOTOKA SHEPTMM M HUMITYJIbCa DJIEK-
TPOMArHUTHBIX BOJH. VIHTEHCHUBHOCTh U
JTaBJICHHE CBETA.

Sausartue 4.

N3nyuyenne cBera. Kiaccnueckas MoOJIENb
3aTyXalolero JUIOJBHOTO OCIHHLISATOpA.
Onenka BpeMeHH 3aTyxaHus. EcTecTBeHHbIE
dbopMa U mUpUHA TUHUM U3TydeHus. M3my-
YeHHe aHcaMOJsl CTaTUCTUYECKH HE3aBHCH-
MBIX OCHWIISATOPOB. YJIapHOE U JIOTIEPOB-
CKO€ YIIMPEHHUS CIEKTPAIbHOMN JTUHUU.

3austue 5.

[IpeobpazoBanust Dypbe. CrnekrpaabHbIC
amruTyna, ¢aza u MmioTHOCcTh. CBOMCTBa
npeobpazoBannii  dypre. CooTHOIIEHUE
MEXIy UIMTEIbHOCThIO MMITYJIbCA U LIUPHU-
HOU crnekTpa. CHeKTpbl YEeIUHEHHBIX HM-
MYJIbCOB, TMOCIENI0BATEIILHOCTEH HMMITYJIbCOB
U MOJAYIUPOBaHHBIX BOJH. CrHekTpanbHas
IJIOTHOCTh HHTEHCUBHOCTH.

3ausitue 6.

JByxBosiHOBas uHTepdepeniusa. HMuarepde-
PEHIIMOHHBIE KapTUHBI MPHU CIOKEHUH MO-
HOXPOMAaTHYECKUX BOJH. YpaBHEHHE WH-
TepdepeHuu U GyHKIMS BUAHOCTU. AHATU3
OPOCTEHIINX HHTEPHEPEHIIUOHHBIX CXEM
(buzepkano u Ounpusma DOpeHens, OUIMH3a
buiie, 3epkano Jlnoiina).

Saustue 7.

WutepdepeHuyss KBa3MMOHOXPOMATHYECKO-
ro ceera. CrieKTpanbHOE OIMCAHUE, BPEMS U
JUINHAa KOTE€pPEHTHOCTH. BpemeHHoe ommca-
HUe, (QYHKUIUS BpPEMEHHON KOpPpENsLHUu.
B3auMocBs3p cniekTpa M (QYHKIMH BpeMeH-
HOH koppemsiuuu. CTeneHb BPEMEHHON KO-
TePEHTHOCTH U (PYHKIIMS BUIHOCTH.

3ansarue 8-9.

WutepdepeHuns cBera MPOTSHKEHHBIX KBa-
3UMOHOXPOMATUYECKUX HMCTOYHUKOB. [Ipo-
CTPaHCTBEHHAsl KOTE€PEHTHOCTb, CXEMa HH-
tepepenuuu FOura. Yron u paaumyc xore-
peHTHOcTH. DyHKIMS NPOCTPAHCTBEHHO-
BpeMEeHHOW Koppemnsiiuu. CTeneHbp Ipo-




CTPAaHCTBEHHO-BPEMEHHOW KOTEPEHTHOCTH H
(yHKIUS BUAHOCTH.

3anatue 10.

Wutepdepennyst B TOHKUX MieHKax. [loro-
Cbl PaBHOM TOJILIMHBI U PABHOTO HAKJIOHA, UX
Jokanmu3anys. MHoOroBosHOBast HHTEpde-
pernusa. @opmynsr Diipu. MuTepdepomerp
®abpu-llepo u mnacrunka Jlrommepa-I'epke.

Sausarue 11.

Kontposbnas pabota mo temam 3aHsATUil 1-
10.

10.

3ansTue 12-13.

HMudpaxkuus csera. [lpunmun [roiireHca-
O®penenst. Mcnonp3oBanue 30H Openens u
BEKTOPHBIX JMarpaMM [Uisl KaueCTBEHHOI'O
aHayM3a audpakuuoHHbIX KapTuH. Crimpanu
Openenst 1 KopHto. 30HHBIE TUIACTUHKU U
nuH3a. BmokHAS W ganbHAS 30HBI AUQpaK-
. udpakinonHas JjinHa.

11.

SausaTus 14-15.

Hudpakuuonnsiii  uHTerpan — Openens-
Kupxroga. [lpubmmxenus @penens u Opa-
yarodepa. dudpakmus Opaynrodepa Ha
NPSIMOYTOJIBHOM U KPYIJIOM OTBEpCTHSX,
menmn. OyHkua npomyckanus. Judpakuus
B JlaJbHEH 30HE KaK MPOCTPAHCTBEHHOE Mpe-
oOpazoBanue dypbe. YTIOBOW CHEKTp MMyd-
Ka. CBSI3b IIKUPHUHBI CIIEKTPA C TONEPEUHBIMU
pa3MepamH IyukKa.

12.

3ansarue 16-17.

Ammuntynsaeie U (a3oBbie aUGPAKIIMOHHBIE
pemeTk. PacripeneneHue MHTEHCUBHOCTH B
T(QPaKIIMOHHOW KapTUHE, HHTephepeHIH-
OHHAasl QYHKIIHS.

13.

SausaTue 18.

OcHOBHBIE XapaKTEPUCTUKH AMCIIEPCHOH-
HBIX, TU(PAKIUOHHBIX U UHTEPPEPEHIINOH-
HBIX CIIEKTpPaJIbHBIX MPUOOPOB - almaparHas
dbyHKUMs, yrioBas U JUHEHas TUCIEPCHUH,
paszpermiaroiiasi ciocoOHOCTb U 00IacTh JHC-
MEPCUH.

14.

SausaTue 19.

KonTtponpHast pabota mo Temam, HpOHIEH-
HBIM Ha 3aHaTusx 12-18.

15.

Sausatue 20.

Mucnepcus ceera. Kiaccuueckast 3yeKTpoH-
Has Teopus aucnepcuu. Ilornomenue csera
(3axon byrepa). 3aBUCHUMOCTH TMOKazaTels
npejgoMiIeHuss U Kod(p¢uIMeHTa Morioiie-
HUA OT 4acToThl. Da3oBas U Ipynmnosas CKo-
poctu. ®opmyna Panes.

16.

3anarTue 21.

OnTuyeckue sBJICHUS Ha TpaHMLE paszieina
M30TPONHBIX JUIEKTPUKOB. 3aKOHBI OTpa-




JKEHUST U NpeJIOMIICHUS cBeTa. Popmylibl
Openens. Opdexr bprocrepa u sBieHUE
TIOJIHOTO BHYTPEHHETO OTpaKeHHUs. DHepre-
TUYCCKUC COOTHOWICHUS IIPU MPCIOMIICHUU
Y OTPaKCHHUHU CBETA.

17. Sausarue 22.

PacnpocTpanenne cBera B aHHU30TPOIHBIX
cpenax. CTpykrypa CBETOBOW BOJHBI, (pa3o-
Basi U JIy4eBas CKOPOCTH. DJUIMIICOU] JTyde-
BBIX CKOPOCTEH U JIy4yeBask MOBEPXHOCTb.
Orntuueckre CBOMCTBA OJJHOOCHBIX KpUCTaJ-
70B. OOBIKHOBEHHBIT M HEOOBIKHOBEHHBII
nyuu. Iloctpoenue I'tolirenca.

18. Sausatue 23.

JIBOITHOE JTydenpenoMIIEHUE U TOJISIPU3ALIMS
cBera. MuTepdepeHuns moasipu30BaHHOTO
ceera. llonmspusanuoHHble NpUOOpPHI, YeET-
BEPTHBOJIHOBAS U MOJIYBOJHOBAS TUIACTUHKH.
[Tomydyenre U aHaNW3 SIUTUNTHYECKHA TOJIS-
PH30BAaHHOIO CBETA.

19. Sausatue 24.

HtoroBast koHTpoJIbHAs padoTa.

7. ®oHa oueHoYHBIX cpeacTB (POC) s oneHMBaHUS Pe3yJbTATOB O00y4YeHHs MO AHUCIH-

IIMHe (MOAYJII0).

7.1. TunoBble KOHTPOJIbHBIE 32JaHUA MJIU UHbIE MATEPHAJIbI I IPOBeJeHHUS TeKY-
1Ier0 KOHTPOJIs1 yCIIeBaeMOCTH.

Cucrema KOHTpOJISI 3HAHUH BKJIIOYAET TPU KOHTPOJBHBIX pabOThI (TEKyIas aTTecTallusl),
3a4yeT U dK3aMeH (mpoMmexxyTouyHas arrectanus). KonTponbHbie paboThl cocTosT U3 4-5 3a1a4 1o
TeMaM, U3y4eHHbIM Ha MPAKTUYECKUX 3aHATUAX. Pe3ynpTaThl KOHTPOJIBHBIX pabOT CIIY)KaT OCHO-
BOHM JJIsl MPOCTaBJICHUS 3aueTa. 3adeT TakKe BKIIIOYAeT pellleHHe 3a7ad U OTBETHl Ha BOIPOCHI
npernoaBaTelisa. JK3aMeH MPOBOJUTCS B YCTHOM (hOpMe M OLIEHUBAETCS MO YeThIpeXxO0allIbHOM CcH-

CTEMC: KHCYHOBJICTBOPHUTCIILHO», KYAOBJIICTBOPUTCIIBHO», «XOPOIIO0», KOTINYHO).

[Ipumepbl BapuaHTOB KOHTPOJIBHBIX paboT:

Bapuanr 1

1. TIpenomstromuii yron ounpusmsl o = 3.5°.
Mex 1y TOYeYHBIM MCTOYHUKOM MOHOXpOMa-
tuaeckoro ceta (A =500 um) u Gunpusmoii
MIOMEIIEHA JIMH3a TaKUM 00pa3oM, YTO IIH-
pHHa UHTEP(HEPEHIIMOHHBIX MOJIOC HE 3aBUCHUT
OT pacCTOSIHUSI OT JKpaHa [0 OUNPH3MBL
Haiitu paccrosiHMe Mexay COCEIHMMHU TEM-
HBIMH TIOJIOCAMHM, €CIIH IOKa3aTeib IMpeoM-
JIeHUs cTekJa Ounpusmsl n = 1.5.

2. 13 Tonkoit muH3bI BeIcOTOM H = 2,5 cM ¢ do-
KycHbIM paccrosiHreM f = 50 cMm BbIpe3aHa 1eH-
TpaJibHas MOJIOCKA MMUpHHOU a = 0,5 cM, mocrne
4yero 00e NOJIOBUHBI JIMH3BI CIIBUHYTHI JI0 COTIPH-
KOCHOBeHUs (OnnuH3a). MicTounmk cBera S ¢
JuuHOM BonHBI 500 HM pacroniaraercst Ha OCH
cHcTeMbI B (DOKaTbHOM MIOCKOCTH JIMH3BL Ha
KaKOM PacCTOSHUM L OT OMIIMH3BI ClieAyeT pac-
MOJIOKHUTh 3KPaH, YTOOBI HA HEM MOKHO OBLIIO
HaOJIIOIATh MAKCUMAITBHO BO3MOYKHOE YHCIIO
uHTep(hepeHIMOHHBIX MoJoc? OnpeaenuTh Iu-
pHHY HHTEP(EPEHIIMOHHBIX TIOJIOC ¥ UX YUCTIO.
ONEHUTH JIOMYCTUMYIO HEMOHOXPOMATUYHOCTh
MCTOYHHKA CBETA B 3TOM UHTEPPEPEHIIMOHHOM
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3. Cucrema COCTOUT U3 JIBYX JIMH3 C OJIMHA-
KOBBIMHU TI0 MOJYJIO (POKYCHBIMHM PaccTosi-
Husmu. OHA U3 TUH3 coOMparoIasi, Apyras
pacceuBaromas. JIMH3BI pacnoJIOKEHbl Ha
OJIHOH OCH Ha HEKOTOPOM PAacCCTOSIHUU JIPYT
oT apyra. M3BeCTHO, YTO €CIM MOMEHSTH
JIMH3bl MECTaMH, TO JIEHCTBUTENIbHOE H300-
paxxenue JIyHbI, 1aBaeMoe 3TOW CUCTEMOM,
cmectutcsa Ha 20 cm. Haitta poxycHoe pac-

CTOSTHUE Ka)KIIOW M3 JIMH3.

Bapuanr 2

1. Ilpenomnsromuii  yroa OUIPU3MBI
o = 3.5°. Mexly TOYeYHBIM HCTOYHUKOM
MOHOXpOMaTu4eckoro ceera (A =
500 M) u OumMpU3MON MOMeleHa JTMH3a
TakuM 00pa3zom, 4TO IIUpWHA HHTEp(e-
PEHIIMOHHBIX I0JIOC HE 3aBHCUT OT pac-
CTOSIHUS OT dKpaHa 10 Ounpu3mbl. Halitn
MakcuMasibHOe uncio mosoc N, xoTopoe
MOXeT HaOJIF0AaTbCsl B 3TOM YCTaHOBKE,
€ClId OHO TOJy4YyaeTcsl NpHU YIaJeHUU
skpaHa ot Ounpusmbl Ha L=5 M. Iloka-
3aresib MPENOMIICHHUS CTEKIa OUIPU3MBI
n=15.

3. BricoTa mnaMmenu cBeuu 5 cMm. JIunza
JaeT Ha DJKpaHe H300paKeHHEe HTOTrO
I1aMeHy BbIcoThl 15 cM. He Tporas nus-
3bl, CB€YY OTOABUHYIU Ha 1.5 cM nanb-
me OT JIMH3bl W, NEPEABUHYB HKpaH,
BHOBB IMOJYYUIIU pE3KOE U300paKEeHHE
miamMeHu BbICOTHI 10 cM. Omnpenenutsb
(hOKyCHOE PACCTOSHUE JINH3BIL.

AKCIIEPUMEHTE, HEOOXOTUMYIO JJIsl HAOTFOACHHS
BCEX I0JIOC.

4. Unreppepomerp @adbpu — Ilepo cocTout u3
JBYX IJIOCKUX 3€pKall ¢ KO3(pPHUIHEHTOM OT-
paxenust (o mHTEHCUBHOCTH) R = 99%, pac-
MOJIOKEHHBIX Ha paccrosHuu 10 cM 1Ipyr ot
npyra. Ha unTepdepomerp, ucrosib3yemblii B
Ka4eCcTBE OINTUYECKOTO pe30HaTopa, Majgaer
IUIOCKasi MOHOXpoMaTHueckas BosiHa. OLeHUTh
HIMPUHY PE30HAHCHOW KpHUBOM (B Merarepiiax)
Y OTIPEJENINTh YaCTOTHBIA MHTEPBAT AV MEXIY
JBYMsI COCEJHUMHU PE30HAHCAMMU.

2. I3 Tonko# mun3bl BeicoTod H =2,5 cMm ¢ dokyc-
HeIM paccrositareM f =50 cMm BeIpe3aHa LiEHTpaib-
Has IoJjiocka mupuHoii a = 0,5 ¢M, mociie yero ooe
MTOJIOBUHBI JIMH3BI CABHUHYTHI JI0 CONPHKOCHOBEHUS
(ownmmaza). McroyHuK cBeTa S ¢ UIMHOM BOJIHBI
A =500 HM pacmojaraercsd Ha OCH CHCTEMBI B (o-
KaJIbHOM ITOCKOCTH JIH3bI. Ha kakom paccrostaum L
OT OWJIMH3BI CIIETYET PACIIONIOKUTh SKpaH, YTOObI Ha
HEM MOJKHO ObLIO HAOIIOJaTh MAaKCHMAalIbHO BO3-
MOXKHOE€ YHUCII0 UHTEp(DepeHIMOHHBIX T10J10c? Orpe-
JICIIATh IIHPUHY HHTEPPEPEHIIMOHHBIX II0JIOC M HX
guciio. ONEHUTh JOITYCTUMBIH pasMep D mcTounmka
CBeTa, HCOOXOIMMBIN [T HAaOIFOACHHS TI0JI0C.
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4. Haiitn nns stanona ®adbpu — Ilepo, TommmHa
KOTOPOTO 2,5 ¢M, MaKCHUMAaJIbHBIN MOPSIIOK UHTEP-
depennnu cBeta ¢ IMHOK BoJHBI 0,50 MKM.



BapuanT 3

1. Ipenomtsirorumit yron ounpusmsl 3.5°. To-
YEYHBI HMCTOYHUK MOHOXPOMATHYECKOTO
cera (A =500 HM) pacroyiokeH Ha paccTos-
Huu 1 M ot Ounpusmel. Halitn paccrosiHue
MEX/Ty COCETHUMH TEMHBIMH TOJIOCAMH, €CITN
MOKa3aTeNb MPEJIOMIICHHUS CTEKIIa OUITPHU3MBI
1.5. Dxpan ypaneH or OunpusMel Ha 5 M.
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3. PaccrosiHMe Mexay IBYMS TOYECYHBIMU
HMCTOYHHMKaMU cBeTa 24 cM. ['ne Mexay Hummu
MMOMECTUTHh COOHMpPAONIYI0 JMH3Y C (oKyc-
HBIM paccTosiHueM 9 cM, uToObl H300pa-
KEHUs O0OMX MCTOYHHKOB TMOJYYWIUCh B
OJHOM U TOH Xe TOuke?

Bapuanr 4
1. Ipenommsiromuit yros oumpusmsl o = 3.5°,
BbIcOTa OunpusMel h = 4 cm. Mexay Touyed-
HBIM MCTOYHUKOM MOHOXPOMATHYECKOTO CBe-
ta (A = 500 HM) m Oumpu3MoOi TOMelIeHa
JUH3a TakuM o0pa3oM, YTO HIMPHHA HHTEp-
(hepeHLIMOHHBIX TOJIOC HE 3aBUCHUT OT PaccTo-
SIHASL OT PKpaHa J0 Oumnpusmbl. Halitn mak-
cuMalibHOe 4uciio mojioc N, KOTopoe MOXeT
HaOMIOATRCA B ATOM YCTAaHOBKE, €CIU TOKa-

3areNlb  MPEJOMIIEHHS CTEKIa OHIIPHU3MBI
n=15

D=10cm x4

S d=0,5cm

y
\
=
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3. Ilpenomsitomine MOBEPXHOCTU JIMH3BI SIB-
JSHOTCSL KOHLIEHTPUYECKUMH C(HEpHUECKUMHU
MOBEPXHOCTSIMU. BoJbIION paanyc KpuBH3-
Hbel 20 cM, TONIIMHA JHMH3BLI 2 CM, IIOKa3a-
TeNb TnpesnomseHust crexkiaa n=1.6. CobGu-
paroreii uiaM pacceuBaronieil Oyner JmH3a?
Haiitu ee ¢pokycHoe paccTosiHHeE.

2. Ha puc. m3o0pakeHa cxema ycTaHOBKU Maii-
KEJIbCOHA, NPEIHA3HAYCHHOW ISl M3MEpeHHS
VIJIOBBIX JTMAMETpPOB 3Be3l. 3epkana Mi, Mo,
M3, M4 HanpaBisItOT B 0OBEKTUB TEJIECKOIIA JBa
mydka CBeTa, MHTep(depupyomue apyr ¢ apy-
roMm B (pokambHOHM MmiockocTu oObekTuBa. [Ipm
U3MEPEHUM YIJIOBOTO JHaMeTpa TUTaHTCKOM
KpacHOW 3Be3nbpl  berenbreiize  MailkeabCoH
Hallel, 4TO MHTEPPEPEHIMOHHBIE IIOJIOCH HC-
Ye3JIM, KOT[a PacCTOSHUE MEKIY BHEITHUMH 3€p-
katamu M u M> paBnasuioch 306.5 cm. Cuwnras,
yto 3(exTrBHas UIMHA BOJHBI cBeTa OT be-
Tenbreise pasHa 5750 A, BBIYMCIUTH YIJIOBOM
JIMaMEeTp ATOU 3BE3/IbI.

4. Haiitu st stasiona ®abpu — Ilepo, Ton-
IIMHA KOTOPOTo 2,5 CM, JTUCTIICPCHOHHYIO 00-
JJaCTh, T. €. CHGKTpaHBHBII)’I I/IHTepBaJ'I JUJINH
BOJIH, JUII KOTOPOTO €Ie HET MEPEKPBITHS C
Pa3IUYHBIX TOPSJIKOB HHTEP(EPEHITUH, eCIH
HaOmonenue sexercs Boan3u A=0,5 MM.

2. B wuntepdepeHnmonHoil cxeme, m300pa-
JKEHHON Ha pHC., UCMOJIb3YETCSd KBa3UMOHO-
XpPOMAaTHYECKUN TMPOTSKEHHBIH HCTOYHUK
ceera S (A =5-10"° cM, A = 2.8 um). Otpa-
JKAOIee 3epKalo PACHOJI0KEHO CUMMETPHYHO
OTHOCHUTENIBHO UCTOYHMKA S U Touku O dKpaHa 3.
[Tonarasi, 4To cneKkTpajbHasi MHTEHCUBHOCTh
M3JIy4YeHHUs] TIOCTOSIHHA B HHTEpBalie OA,
Haiitu: 1) mmpuHy uHTEpPEPEHIIMOHHBIX
nmojnoc JI Ha skpaHe O, 2) KOJHYECTBO
HaOJIrOTaeMbBIX TOJ0C, 3) O0JIACTh JIOKAIN3a-
[IUM TI0JIOC Ha dKpaHe, 4) MaKCUMalbHBIA U MU-
HUMAJIbHBIA TMOPSAOK HAOMIOAAEMBIX IOJIOC, S)
JOMYCTUMBIN pa3Mep UCTOYHHKA.

4. Haiitu pa3pelaroniyto crnocoOHOCTh 3TaJOHa
®abpu — Ilepo, TommmuHa KOTOpOro 2,5 CM,
ecau HaOmonenue Benercs BOau3u A=0,50 MM,
ko3 dunment orpaxenus 0.99.



KoHTpoJibHBIEe BOIIPOCHI 110 KYPCY

B cxoOkax yka3aHa ¢opma nojgaun Matepuana: Cxema - HApUCOBATh U ONUCATh CXEMY; PUCYHOK -
MPUBECTH PUCYHOK U JIaTh MOSCHEHHS; (hopMyna - Hanmucath GopMyily, JaTh onpeaeiaeHne GU3nIeCKuX
BEJIMYUH, BXOSIIUX B (GOPMYILY U JaTh €€ MHTEPIIPETAIHUIO.

1. YpaBHenus Makceinia B quddepennuansaoit popme (hopmyisr).

2. MarepuanbHble YpaBHEHUS M YCIIOBUS UX MOJTydeHUS ((OPMYIIBI).

3. DeKTpoMarHuTHas BOJHA (OINpeeIICHUE).

4. lnana3oHbl AJIMH BOJIH JJ1s CBeTa (HA3BaHUS U 3HAUYEHUS).

5. BoiiHOBOE ypaBHEHUE s TIOJIEBOTO BEKTOPa CBETOBOM BOJHEI ((popmyra).

6. ®opmyna MakcBera AJis oka3aTess MPeoMIIeHHs cpebl (hopmyra).

7. CKOpOCTb JIEKTPOMArHUTHBIX BOJIH B cpefie (popmyra).

8. [IpuHIUTI CYMTepIIO3UIINH TIEKTPOMArHUTHBIX BOJIH ((hOpMYITHUPOBKA).

9. Ilnockas BosiHA (OTIpeIeICHHE).

10. OGiee pemeHrne BOJIHOBOTO YpaBHEHUS TSl TUTOCKKUX BOJH (popmyra).

11. l'apmoHnueckast Iockasi BOJIHA, aMILTUTY/a, dasza, HadanbHas (asza, Haber da3 (¢p-1a u onpen-us).
12. BomHOBOE YMCIIO ¥ BOJTHOBOM BEKTOP (OTIpeIeecHue).

13. KommuiekcHas 3anuch MiI0CKONH TapMOHUY. BOJIHBI, KOMIUIEKCHAsI aMILTUTYAa ((h-71a 1 onpeiesieHue).
14. Chepudeckas BoaHa (ONPEICIICHHE).

15. OGiee pemeHne BOJIHOBOTO YpaBHEHUS Tl chepruecKuX BoJIH (hopmyrna).

16. CBETOBBIC ITYYKH U UMITYJIbCHI (OTIPEICIICHHE).

17. Monenu peanbHBIX CBETOBBIX BOJIH — KBA3WUIUIOCKas, KBa3UTApMOHHYECKAs U CIy4ailHO MOJYJIHPO-
BaHHBIE BOJHBI ((OPMYJIbL, YCIOBHUS MIPUMEHUMOCTH).

18. ®poHT BOIHBI (OMPEICIICHHE).

19. B3aumHas OpHeHTaIysi U B3aMMOCBS3b TOJIEBBIX BEKTOPOB JUIS TUIOCKUX OETYIIMX BOJH (PHUCYHOK U
(bopmyb).

20. HampaBnieHue ¥ MI0CKOCTh NOJSpU3aIiy (OTpeIeTICHHE).

21. JIuHelHO, SITUNITUYECKH U IUPKYISIPHO TOJISPU30BAHHbBIE BOJHBI (OTIPEIEIICHN).

22. OO6beMHas TUIOTHOCTh SHEPTUH SJIEKTPOMArHUTHOTO oS (popmyra).

23. [1noTHOCTH UMTTYJIbCa OETYIIEeH JIEKTPOMAarHUTHOM BOJHBI (hopMyna).

24. [I10THOCTH MOTOKA SHEPTHH CBETOBOI BOJIHBI 1 HHTEHCUBHOCTH CBETa (OTpEACTICHHS).

25. Bekrop YmoBa-IlolinTunra (onpeaeneHue).



26. JlaBiieHHEe CBETOBOM BOJIHBI IIPH MMAJICHUH HA MTOB-Th pa3JieNa IBYX cpel (puc., ¢p-na, 0ObsICHEHUE).
27. JIyu cBera (onpeneicHue).
28. DHepreTu4ecKue XapakTepUCTUKH CBETOBBIX ITyUYKOB U UMITYJIbCOB (OIPEAEIICHUS U B3aUMOCBSI3b).

29. XapakTepHble 3HAYCHUS HAIPSHKCHHOCTH JJICKTPHUYECKOTO TOJISI CBETOBOM BOJIHBI B CIydae pasiind-
HBIX UCTOYHUKOB CBETa (OIICHKA).

30. UaTerpanbroe peodpazoBanne Oypre (hopMyiibl; CMBICT IPEOOPa30BaHUS, KOMILICKCHOW 3aITUCH U
OTPULATCIIbHBIX T-Ia,CTOT).

31. CnekrpasibHble aMIUIUTYyJa, (a3a U MJIOTHOCTh, UX CBOMCTBa U CBS3b ¢ Koddp¢uuueHtamu dypbe
(ompenenenuie U GOPMYIIbI).

32. CpoiicTtBa npeoOpazoBanuii @ypne (BbIBOJ POPMYI, OSCHEHUS).
33. CooTHolIEHUE MEXKTY JJINTEIBHOCTHIO UMITYJIbCA U IIUPUHOM ciieKTpa (hopMmyia).
34. Teopema [1nanmepens (BbIBOJ GopMyiibl, GU3NYECKUIT CMBICH).

35. CnexTpanbHas III0THOCTh TAPMOHUYECKOTO CHTHaja, MPSMOYTrOJbHOTO CUTHAjA, I[yra BOJH U cl1abo-
3aTyxaromero Kojebanus (PUCYHKH M XapaKTEPHBIC 3HAYCHUS 4acTOT).

36. CrekTpasibHas IIOTHOCTh CIIYYallHOW U CKOPPEIUPOBAHHOMN MOCIEA0BATEILHOCTH OJJMHAKOBBIX UM-
MYJIbCOB (PUCYHKH M XapaKTEPHbBIC 3HAYCHUSI YaCTOT).

37. CnekTpasibHas IUIOTHOCTh MHTEHCUBHOCTU CBETOBOTO UMIYJIbCA U CTAI[.0 U3JIy4eHUS (OMpeaeIeHHUs).
38. UnTepdepenIus cBera (onpeaeicHue).

39. IIpunmun ['roiirenca (popmyaupoBka).

40. Ipunnun I'olirenca-Openens (GopmMyIupoBKa).

41. OnTrueckasi pa3HOCTh Xo/a (OIpeIeIcHue).

42. YpaBHEHHE ABYXJIy4€BOU HHTEPPEPEHINN.

43. ®yHKUMA BUIHOCTHU (OMIpEICTICHHE).

44. Yroma cxoauMocTy HHTephepupyoImuX ydei (ornpeaeicHue).

45. TlpuunHa pa3MbITHs MHTEP(EPEHIIMOHHOW KapTHHBI JIBYX KBAa3MMOHOXPOMATHYECKHUX HMCTOYHHUKOB
(Ha CEeKTpaJIbHOM U BPEMEHHOM SI3BIKAX).

46. Bpems 1 JuIMHA KOTE€PEHTHOCTHU (ONPEETICHHE).
47. XapaxkTepHble 3HaU€HHsI BDEMEHHU U JUIMHBI KOTEPEHTHOCTH B CIIydae pa3il. HICTOYH. CBETa (OLIEHKA).

48. CoOTHOIICHHE MKy HIMPUHON CIEKTpa U BPEMEHEM KOTEPEHTHOCTH CBETOBOW BOJIHBI ((hopmyiia,
0OBSICHCHHE).

49. KoppensunoHHasi ¥ aBTOKOPPEISIIMOHHAs (YHKLIUH (OTpE/IEeTICHNUE).

50. CrenieHb BpEMEHHOM KOT€PEHTHOCTH (OTIpEieTICHUE).



51. YcnoBue HabmoAeHUs HHTEPPEPEHIINU OT ABYX HE3aBUCHMBIX UCTOYHUKOB (C(HOPMYIHUPOATH).
52. TIpocTpaHCTBEeHHO-BpeMEHHas (PYHKIUS KOTEPEHTHOCTH (OIpeiesieHue).

53. Yrou unaTepdepeHIu 1 yrojl KOrepeHTHOCTH (OIpEeIeIICHUE).

54. Yron u panuyc (MpruHa) KOTEPEHTHOCTH (OTIpeieJicHuE).

55. XapakTepHble 3HAYCHUS paJyca MPOCTPAHCTBEHHOW KOT€PEHTHOCTH CBETOBOIO MOJISI B Cliydae pas-
JIUYHBIX UCTOYHUKOB (OLICHKA).

56. YcioBue TOYEUYHOCTH UCTOYHUKA ((popmyra).

57. CBs3b BHJAHOCTH HHTEPPEPEHIMOHHON KapTHUHBI C pa3MepaMy UCTOUYHHKa (popmyna, HAa Mpumepe
3epkana Jlnoiina wnm 6unpusmel Openens).

58. 3Be3anblil uHTEphepomeTp MalikeabcoHa (cXeMa U MPUHIUI ISHCTBUSA).
59. Jlenenue aMIUIMTYIbl KaK METOJ1 OJy4eHHs] HHTep(EPEHIIMOHHBIX KapTUH (1aes, cxeMa, 0co0-TH).
60. Jlenenuie BOTHOBOTO ()pOHTA KaK METO]I OJydeHHs] HHTep(dEepeHIl. KapTuH (Uaes, cxema, 0co0-TH).

61. MnTepdepeHIus B TOHKUX MJIEHKaX — MOJIOCHl PAaBHOTO HAKJIOHA U MOJIOCHI PAaBHOM TOJIIMHBI (CXEMBI
uHTepPepeHuN 1 POPMYIIBI 11 ONTUYECKON Pa3HOCTH X0/1a).

62. ®opMyIIbl MHOTOBOJIHOBOM HHTEep(epeHnu — GopMyisl DHpH.

63. lllupuHa u pe3kocTh HHTEPHEPEHITMOHHBIX TIOJIOC TIPU MHOTOTy4eBOM nHTEepdepeHinu (hopmyna).
64. ludpakuus cBeTa (onpeaeaeHue).

65. udpakunonnsiii uaTerpan @penens (hopmyna), koadhpuimeHT HaKIOHA.
66. Teopema obparumocTy (B3aumMHOCTH) ['enmbmrosbia (GopMyaIupoBKa).

67. Ilpunun gononHuTenbHOCTH badbune (hopmynupoBka).

68. Metox 30H @penens (popmynupoBka).

69. Pamuyc u tuomaznp 30u61 @penerns, unucio Openens (hopmyibr).

70. MeTo BEKTOPHBIX auarpamm (uiesi MeTo/1a, IIOCTPOCHUE).

71. Cnupanu dpenens (mocTpoeHue).

72. Cnupaines KopHto (moctpoenue).

73. AmmnutyaHas v Ga3oBasi 30HHBIE TUIACTUHKY (OTMpeIeIeHHeE).

74. OcHOBHBIE CBO¥CTBa MU(PAKIIMKA HA KPYIJIOM OTBEPCTHH U KpyrioM skpane. [IstHo Ilyaccona (mo-
CTpOEHHUE).

75. BivokHAS ¥ TANbHASA 30HBI AU pakuuu (onpeaereHus).
76. Yron nudpakiimoOHHONW pacXoAMMOCTH CBETOBOTO Iy4Ka (OmIpeaesaeHue, Gopmyna).

77. IudpakunoHHas JIMHA ydka (onpenenenue, Gopmya).



78. Henocrarku nonoxxenuii npunimna [roiirenca-Openens (GpopmyanpoBka).
79. qudpakunonnsiii uaterpan @penens-Kupxroda (hopmyna).
80. dudpaxmonnsiii uarerpan @penens-Kupxroda B npudn-un Openens (ycnoBue npudi-us, ¢-na).

81. dudpakunonnsiii uarerpan ®@penens-Kupxroda B npubmmxenusx Opaynrodepa (yciaosue npudiu-
xKeHus, popmyra).

82. udpaxius B nanbHEH 30He KaK MPOCTPAHCTBEHHOE MpeoOpa3zoBanne Pypbe. YTIIOBOH CIIEKTp MydKa
(popmyna, mHTEpIIpETALINS).

83. CBs3b IIMPHUHBI YTJIOBOTO CIIEKTPa C MONEPEYHBIMU pa3MepaMu Iyuka (popmyia).
84. ludpaximoHHbie pemeTku (onpeaeneHue, Kaaccudukarms).
85. ®dyHKIMA nponyckaHus (oTpaxkeHus ) (OnpeneIeHue).

86. OnHomepHas nudpakuoHHas peuieTka. THTeHCHBHOCTE U(PPaKIIMOHHON KapTUHBI, UHTEP(]EpeHITH-
oHHas QyHKIUA (ompeaeneHue, Gopmyna).

87. OnmHomepHas nudpakuuoHHas pemierka. llopsnok audpakiuu, MHpPUHA TJIABHBIX MaKCUMYyMOB
(ompenenenwue, popmyna).

88. OcobenHoCTH TUPAKIIMOHHON KapTHUHBI OT (a30BOM MU(PAKIIMOHHON pemeTkH (cxema, GOpPMYIIbI).
89. ludpaxiys Ha aKyCTHYECKUX BOJTHAX (cxema, popMyIibl).
90. CriekTpasIbHBIN MPHUOOP M €T0 OCHOBHBIC XapAKTEPUCTUKH (OTIPEICIICHHS).

91. OcHOBHBIE TOJIOKCHHUS JAUPPAKIIMOHHOW Teopuu (GopMHUpOBaHUS H300pakeHHi (Teopuu A0Oe)
(bopmynupoBKa, cxema).

92. IIpoctpancTBeHHas GUIbTpAIUs H300pakeHus (HGopMyITHMpOBKa, CXeMa).

93. Metoa TeMHOTO 1o (Uaest, cxema, GopMyJIb).

94. Metox (a3oBoro kKoHTpacTa (uues, cxema, GopMyIbl).

95. 3amuck ¥ BOCCTaHOBJIGHUE CBETOBOTO NoJsi. ['onmorpadus (unes, cxema, popmybl).
96. lucnepcus cBeta (OnpeacsieHue).

97. ®opmyna Moccotu-Knaysunyca.

98. OcHOBHBIE MOJIOKEHHSI KIIACCUYECKON 3IIEKTPOHHOM Teopuu ucnepcuu (popMyarupoBKa).
99. IIna3meHHas yacToTa (ONpeseNeHue, OlleHKa).

100. 3aBucHUMOCTH MOKa3aTelsl IPeIoMICHUS U K03(h(HUIIMEeHTa TOTJIOMEHHS OT YacTOTBHI.
Hopmanbhas u aHoManbHas aucnepcu (popmynsl, rpadukn).

101. Jucnepcuonnas gopmyna 3enmeepa.

102. ®azoBas u rpynnoBasi CKOpOCTH (ONpPEIEIECHUE).



103. ®opmyna Panes.

104. JlucriepCMOHHOE pACIUIbIBAHHWE BOJHOBBIX MAKETOB, JAMCICPCHOHHAS JUIMHA UMITyJIbca (Ompesere-
Hue, hopmyna).

105. 3aKoHBI OTpa)XEHUS U IPEJIOMIICHHUS CBETA HA TPAHMIIE U30TPOITHBIX JAUAIEKTPUKOB (BBIBOJ, (POpMY-
JIUPOBKA).

106. ®opmyner @penens (uaest BEIBOAA, GOPMYIIBI).

107. Dddexr bprocrepa (onpenencHue, Gopmyna).

108. SIBieHne MOTHOTO BHYTPEHHETO OTpakeHUs (oTmpeenenue, hopmya).

109. DHepreruueckue KOAPPHUIMEHTH! OTPaKEHUS U MPOITYCKaHUs (OIpeieseHHe)

110. DHepreTuyeckue COOTHOLIEHHSI PU MPEIOMIICHUN U OTpakeHUU cBeTa ((popmysisl, rpaduk).

111. Ten3opb! AUAAEKTPUUECKON BOCIIPUMMYHUBOCTH M IMPOHUIAEMOCTH. ['JIaBHBIE AUAIIEKTPUYECKUE OCH
Y TJIaBHBIC 3HAYCHUS TIOKA3aTes MPEIOMIICHUsT KprcTasuia (onpenenaeHus, GopMyIbl).

112. CtpykTypa TJIOCKOH CBETOBOU BOJIHBI B aHU30TPOITHOM cpene, (a3oBast U JIyueBass CKOPOCTH, YToJT
aHU30TpONHH (cxeMa, (JOPMYJIbl, OTIPEEIICHNU).

113. I'maBHBIE CKOPOCTH PACTIPOCTPAHEHUS BOJIHBI B KpHCTAIIIE (ONIPEACIICHNUE).

114. YpaBuenue ®penens mist pazoBbIX cKopocTeit (hopmyra).

115. YpaBuenue @penens 1is JIydeBbIX CKOopocTe (popmyina).

116. OcHOBHBIE 0COOEHHOCTH PAaCIPOCTPAHEHHUS CBETA B aHU30TPOIHOM cpezie ((hopMylInpoBKa).
117. Danuncous Ty4eBbIX CKOPOCTEH, ONTHYECKAss OCh KpUcTalia (onpeIeseHue, CBOMCTRA).
118. JIydaeBas mOBEpXHOCTh (OTIpPeICTICHUE, CBOMCTRA).

119. I'maBHast MIIOCKOCTh, OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTy4H (OTPEICTICHMS).

120. OtpunarenbHble U MOJI0KUTEIbHBIE KPUCTAILIBI (ONIPEIEICHHE).

121. 3akoHbI MpeIOMIICHUS 7151 aHU30TPOIHBIX cpell (PopMyTHpOBKa).

122. Iloctpoenue ['toiirenca A aHU30TPOHBIX KPUCTAILIIOB (IPUMEPHI IIOCTPOCHHUS).

123. JIBoitHOE JTyuenpenoMIeHHEe U TOspu3alis cBeTa (IOCTPOCHNUE, HHTEPIPETaIus).

124. TlonsipuzanroHHbIe TPUOOPHI (IPUMEPHI U TPUHITUTT IEHCTBUSA).

125. ®oToymnpyrocth (onpeaenenue, cxemMa HaOMroIeHHs).

126. Dddextrl [Tokkenbca u Keppa (onpenenenue, cxema HaOIIOICHHS).

127. D¢ dextrr 3eemana u Papanes, sBienue Korton-MyToHa (onpenenenue, cxeMe HaOIo1eHus ).

128. Paccesinue cBeTa, BUJIbI paccestHUs (OTpeIeieHus).



129. N3nydeHue aneMeHTapHOro pacceuBateinsd. MHaukaTpuca paccesHus, nojsspu3anus U 3akoH Panes
(ompeneneHust, pUCYHKH, (POPMYIIBI).

130. Monekynsipaoe paccessaue cBeta. OCHOBHBIE TIOJIOKEHUS CTATUCTHUECKON TeOpuu paccestHus (pop-
MYJIUPOBKH).

131. ®opmynsl DitHiTeliHa u Pases.
132. Paccesinue Panes B mucniepcHbixX cpenax. Paccessuue Mu (0CHOBHBIE OCOOCHHOCTH).
133. KomOuHanmonHoe paccesiaie (OCHOBHBIC 3aKOHOMEPHOCTH).

134. Knaccuueckasi MOJeNlb M3Iy4eHMs 3aTyXaloLIero IUIOJIBHOTO ocHuwuIsTopa. Bpems 3aryxanws,
€CTECTBEHHAs LIIMPUHA JIUHUU U3ITydeHHUs (IT0JI0KEHNUS MOAETH, POPMYIIbI).

135. YnapHoe 1 I0MIepoBCKOe YIIUPEHUs CIEKTPAIbHON JTMHUM (OTPEIeNIEHuUs, OLIEHKH).

136. TernoBoe u3inydeHue (ONpeaeTICHNE).

137. N3nyuaTenbHas U MorJouiaTesbHas CIOCOOHOCTH BEIIECTBA U MX COOTHOLIEHHUE (O eHHUS ).
138. N3nyuatenpHas crmoco0-Tb aOCOIFOTHO uyepHoro Tena. 3akoH Kupxroda (onpen-ue, GopMyIupoBKa).
139. ®opmyna Panes-JIxunca. "YapTpaduoseroBas katactpoda" (bopmyna, popmyrn-ka mpoOIemMsbI).
140. 3axon Credana-bonbimana u popmyna cmemenus Buna (hopmyisrn).

141. Tuns! paguarmoHHBIX iepexo10B. KoaddumumenTsr DitHTeitHa (cXeMbl, GOPMYIIB).

142. B3aumMocBs13b K03hHUIHEHTOB DUHIITEHHA (TPUIUHBL, (POPMYJIBI).

143. ®opmyna [lnanka.

144. DHepreTryeckas CTpYKTypa aTOMOB, MOJICKYJI M TBEPJIBIX TE (CXEMBI).

145. SIBnenue MOMUHECIICHITUH (OTIPECIICHHE U KITaCCU(PUKALINS ).

146. MexaHu3Mbl U CBOMCTBA JTIOMUHECIICHIIMU (CXEMBI U (DOPMYIIBI).

147. Pe3onancHoe ycuiieHHe cBera. JIMHEHHBIM KOA(PQHUIIMEHT YCWUIICHUS W WHBEPCHAas 3aCEICHHOCTh
(ompenenenusi, opmyIbl).

148. TlomydeHne MHBEPCHOM 3aCEICHHOCTH € TIOMOIIBIO TPEXYPOBHEBOM CHCTEMBI (CXeMa).

149. JIazepsl — ycTpONCTBO M MPUHLIUI pabOThI, YCIOBHS CTAlIMOHAPHOM reHepaluu (cxema).

150. CriextpanbHblil cocTaB u3aydeHus jgasepa. [pogosibHbIe U onepeuHblie Mo il ((hOpMyIIbI).

151. CunxpoHu3aIus MO, TeHEpalus CBEpXKOPOTKHX UMITYJILCOB (cXxema, (popmyIbl).

152. Cpenpl ¢ KBafipaTUYHON HEMMHEWHOCTHIO. ONTHYECKOE JETEKTUPOBAHWE M TEHEpalusl TapMOHUK
(popmyiel, cxema).

153. Cpensl ¢ kyouuHoi HenuHeHHOCThI0. CaMO(OKYCHPOBKa BOJHOBBIX ITYYKOB U T€HEPALUS TAPMOHHUK
(popmyier).

7.2 TunoBble KOHTPOJIbHbIE 33JaHUS WJIM HHble MaTepHuaJbl A5 NpPOBeleHUs] NMPo-
MEKYTOYHOM aTTeCTalMu.
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Bormpochkl 3k3aMeHallMIOHHBIX OUJIETOB:

DneKTpoOMarHUTHas TEOpUs CBETa. Y paBHEHUs MakcBeiia U MaTepuaibHOE ypaBHeHUE. Boi-
HOBOC ypaBHCHHC. OpI/IeHTaI_[I/IH 1 B3aMMOCBS3b MOJICBBIX BCKTOPOB B IJIOCKOM BOJIHE.

[Torok sHeprum 3neKTpoMarHuTHOM BOJHBL. Bextop YmoBa-IloliHTrHra MHTEHCUBHOCTD CBE-
Ta. [[10THOCTH MMITYyJIbCa U JaBJIIEHUE IEKTPOMArHUTHOW BOJIHBI.

MoHoXxpoMaTH4YeCKHE U KBa3UMOHOXpOMaTH4eCKUEe BOJHBI. Dypbe-aHaIU3 U CHUHTE3 BOJI-
HOBBIX ToJyield. CrekTpalibHasi aMIUIUTy/a, $a3a u MmIOTHOCTh. COOTHONICHHE MEXIY INTENbHO-
CTBIO UMITYJIbCA U IIUPUHOM CIIEKTpa.

OpueHTalus MojeBbIX BEKTOPOB B IUIOCKOM  BosiHe. [lonspuzanus cBera, KiaccuuKamus
COCTOSIHUSA nojspu3anuu. [lonapusanus eCTECTBEHHOTO CBETA.

WNuTtepdepennmst MoHOXpoMaTHueCcKUX BOJH. [lonmydeHune nHTep(epeHIIMOHHBIX KapTUH JIeje-
HUEM BOJHOBOTO (PpoHTa M jeieHHeM aMIIUTynbl. [lojmockl paBHOW TOJIIMHBI U PAaBHOIO
HAaKJIOHA.

NuTepdepenius kBa3UMOHOXpOMaTHYECKOro cBeTa. DYHKIMS BUIHOCTU. JMMHA U BpeMs KO-
TE€PEHTHOCTH.

NuTepdpepenunss cBeta OT MNPOTSHKEHHOro  HMCTOYHHKA. IIpocTpaHcTBeHHas
KOTE€pPEHTHOCTh. Painyc mpoCTpaHCTBEHHON KOT€PEHTHOCTH.

MmuoroBoaHoBas uHTepdhepenuus. Dopmynsr Diipu. MHOTOTYyYeBbIE HHTEP(PEPOMETPHI.

DIUTMIICOU]T TYEBBIX CKOPOCTEN U JydeBasi MoBepXHOCTh. [ Ipunimn [ 'tolirenca-Openens mist aHu-
30TPOMHOM CpPEJIbI.

Hudpakmus ceera. [Ipunnun [oiirenca-dOpenens. Judpakinuonnsiii naTerpai Openens u
€ro TpakToBka. 30HbI OpeHens.

KauecTBenHnblii aHanu3 nU@pPakiMOHHBIX KapTUH C MpUMeHeHueM 30H DpeHens. 30HHas
MJIACTUHKA, JINH3A.

Hudpakmus cBeta. biavxkHss U nanbHsAsS 30HBI qudpaknuu, audpaknuoHHas pmuHa. u-
(dbpakius Ha KPYTJIOM OTBEPCTUU U KPYTJIOM dKpaHe.

Hudpakuus ceera. JJudpakuus Ha kpae skpana. 3onbl Lllyctepa, cnimpans Kophro.

Hudpakuus csera. [Tonstue o teopun audpakuuu Kupxroda. IIpubnuxenue @penenss u
npubanmxenne Opaynrogepa.

Hudpakuus cBeta. JudpakunmoHHas KapTuHa B JanbHeil 3oHe kak @ypbe-
o0pa3 o0beKkTa. YIII0BOH CIIEKTP.

Tennosoe nusnyuenune. @opmyna Panes-/xunca. Knaccuueckas teopus, €€ orpaHU4eH-
HOCTb. DJIEMEHTBI KBaHTOBOTO noaxona. Popmyra I Inanka, ee ipenenbHble coydan.

Judpakius Ha OJHOPOJHBIX MEPUOJUUYECKHX CTPYKTypaxX. AMIUIMTYIHbIe U (pa3oBbIe
I paKIIMOHHBIE PELIETKH.

Hudpakuus Ha IBYX M TPEXMEpPHBIX CTpyKTypax. YcinoBue bparra. Cxemsr Ilonsitue o
PEHTIEHOCTPYKTYPHOM aHAIIU3E.
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CnexTpalbHbI aHAJIU3 C NPOCTPAHCTBEHHBIM pa3jokeHHeM crekTpa. CrekTpajbHble
NpUOOPHI M UX XaPAKTEPUCTHKH.

W3nydyeHnue cBeTa, Kiaccuyeckas MoJelb ocuumiaTopa. OleHKa BpEMEHU 3aTyXaHUs.
dopma JUHUM U3ITYYEHHUS.

N3nyuenue ancamOJisl CTAaTUCTUUECKH HE3aBUCHUMBIX OCHUIUIATOPOB. CHEKTP U3IYYEHUS U
ero mupuHa. MexaHu3mbl yIIUPEHUS CIIEKTPOB U3JIYUYCHUS.

TemnoBoe H3JIYUYCHUC. OCHOBHBIC 3aKOHBI TEIJIOBOTO HU3JIY4YCHUA.

Henunelinple ontuueckue siBiaeHus. Cpezpl C. KBaJApaTUYHON HETUMHEHHOCThIO. [ eHepanus rap-
MOHUK U ONITHYECKOE JETEKTUPOBAHNUE.

Henuneitnbie ontudeckue sBiaeHus. Cpeapl ¢ KyOuueckoi HEIMHEHHOCThIO, caMO(pOKyCH-
POBKa BOJIHOBBIX MMYYKOB M F'€HEpaLUsi TapMOHHUK.

Pe3oHaHCHOE ycWiIeHHE CBETa IIPUM MHBEPCHOM 3aCENEHHOCTH ypOBHEHM. MeTonpl co3naHus
VHBEPCHOM 3aceneHHOCTH. [lInpuHa mMHUN ycruieHus..

AHU30TpOINUSL  ONTUYECKUX  CBOMCTB, MHAYLHMPOBAHHAS  MeEXaHWYEeCKOW nedopmariueit,
3JIEKTPUYECKUM U MATHUTHBIM IOJISIMHU.

Paccesnue cBera. M3nyuenue aneMeHTapHOro pacceuBareins. MHankaTpuca paccesHus, mo-
JIIpU3als pacCesHHOTO CBeTa U 3aKoH Panes.

MonekynsipHoe paccessHue B ra3ax M )KUAKOCTAX. DJIEMEHThl CTaTUCTUYECKOW TEOPUU paccesi-
Hus. ®opmyna DitHmTetHa. OCHOBHBIE 0COOCHHOCTH MOJICKYJISIPHOTO PacCEesHUS.

PacnpocTpanenue cBera B aHM30TpONHOM cpeae. COOTHOLIEHUE MEXKY BEKTOPaMU MHIYK-
UMM U HANPSOHKEHHOCTH 3JIEKTPUUYECKOTO U MAarHMTHOTO MOJIed B CBETOBOW BoJjHe. [[Bymyue-
MpeIOMIIEHHE CBETA: MOCTPOEHUE C MOMOUIBIO JTy4€BOU MOBEPXHOCTH.

[Monspuzanuonnsie yctpoiicTBa. Ilnactuaku «A/4» u «A/2». HTEphEepeHIUs MOJSIPU30-
BAaHHBIX BOJIH.

Pacnpoctpanenue cBeta B aHM30TpoIHOM cpejae. Da3oBas u ydyeBasi CKOPOCTU. Y paBHEHUS
Openens 11 (Ha30BbIX U Ty4EBBIX CKOPOCTEH.

[[I/ICHGPCI/IX cBeTa. 3aBUCHUMOCTH IOKa3aTelIs OPCIOMIICHUA W IMOIJIOIICHUA I'da30B OT 4a-
CTOTHI. 3aKOH Byrepa. PacnnpiBanne BOJTHOBBIX MAKETOB B I[PICHCpFprTOH.[Gﬁ cpeac.

OnTtuueckue sBIEHUS Ha TpaHUIE pa3jieiaa HM30TPONHBIX IAMIIEKTPUKOB. DOpMyIsl
O®peHens, nonsApUu3alys OTPaXKEHHOM U IpouIeAIen BOJH. YToJ bprocrepa.

OnTuyeckue SBICHHS Ha rpaHune pasacia M30TPOIHBIX IHUIJICKTPUKOB. SIBIeHHEe IIOJIHOTO
BHYTPCHHCTO OTPAKCHUL. 9Hepremqecme COOTHOILICHWYE TP MPSTIOMIICHNN K OTPZKCHNN CBCTA.

Jlazepsl - YCTPOMCTBO M MPHUHIUN pabOTHI. YCIOBUS CTAallMOHApHOH renepanuu. [Ipoaoss-
HbIE U NonepeyHble Moabl. CBOICTBA J1a3€pHOTO U3JIYYEHUS.

IIpencrasnenue o KBaHTOBOW TEOPUHM M3IYUYEHHUS CBETA aTOMaMH M MOJIEKylaMHu. MoJenb 1ByX-
ypoBHEBO# crucTeMbl, CIIOHTaHHBIE U BBIHYXJIEHHbIE Tiepexo/pl. KoahduimenTts! DiHimTelina.

Jlazep - ycTpOWCTBO M MpHHIMIT paboThl. OCHOBHBIE TUIIHI Ja3epoB. CBOMCTBA J1a3epHOTO U3IY-
YEHUS.



38. MHznyueHnue

OCHHUJIJIATOPOM.

JIMHUU U3JTYYCHHA, €C OLICHKA.

EcrecTBenHasn

39.  Hurepdepenuus cBera. UaTEephepoMeTphl U MX IPUMEHEHHE.

HHUPUHA

CIIEKTPaJIbHOM

40. IlpencraBiieHUsI O KBAHTOBOW TEOPHUU M3IyUYCHHUSI aTOMaMH U MoJiekyinamMu. CrioHTaHHBIE
U BBIHY)XJEHHbIE NEpexo/abl B JABYXypoBHeBOW cucrteme. Koadpouuuentsl DitHmITElHHA, HX

B3aUMOCBA3b.

41, VYcuieHue cBeTa B aKTUBHOW Cpeje, METOJbI CO3JIJaHUsl MHBEPCHOM 3aCEJIEHHOCTH. 3aBU-
CUMOCTBH KO3 (HUIIMEHTA YCUIEHHS OT 4acTOThl. Hacklmenue ycuiaeHwus.

42. MHOrOoypOBHEBBIE CHCTEMBI. SIBJICHME IJFOMUHECIEHIIMH: OCHOBHBIE 3aKOHOMEPHOCTH,
CIIEKTPAJIIbHBIE U BPEMEHHBIE XapaKTEPUCTUKH.

43, Jlndpakipionnas reopust opMuUpoBaHUs U300paxkeHni. Pa3perraromas crtocoOHOCTh TelecKomna
n Mukpockona. Habmronenue (a3oBbiXx 00BEKTOB: MeTOJ (ha30BOr0 KOHTPACTA, METOJ TEMHOTO

T10JI4.

HIKAJIA 1 KPUTEPUU OIIEHUBAHMUS pe3yasTaToB o0y4uenus (PO) no mucuuminge (Moaymaio)

Ouenka 2 3 4 5
PO u
COOTBETCTBYIOIINE
BUIbI OLICHOUHBIX CPEJICTB
3HaHus OtcyrctBue | @DparmenrtapHelie | OOmiue, HO HE CTPYKTY- CchopmupoBanHbie
(Oomawnue 3ad0anus) 3HaHUH 3HaHUA PHpPOBaHHBIC 3HAHUS CHCTEMAaTHUYECKHE
3HaHMS
Ymenns OtcyrctBrue | B menom ycnem- B nenom ycrnemnoe, HO VYceneumHsoe u cucre-
(konmponsHble pabomuot) yMeHUH HOE, HO HE CH- cofieprKalliee OTACNIbHbIE | MaTHYECKOE YMEHUE
CTEMaTHYECKOe npobeIsl ymeHue (1o-
yMeHHE ITyCKaeT HETOYHOCTH
HETIPUHIMIHAIBHOIO
xXapakrepa)
Hagbikn OtcyrctBue | Hammume ornens- B nenom, chopmupo- ChopmupoBaHHbIe
(BJaJieHus], ONBIT JeSITeJTLHOCTH) HaBbIKOB HBIX HaBBIKOB BaHHbIC HaBBIKM (Bajie- | HaBBIKH (BJIAJCHHS),
(ox3amen) (BageHuH, (mannuue ¢par- HH), HO HCIIONb3yeMbIe MPUMEHSIEMBIE TIPH
OIIBITA) MEHTapHOT'O OIIBI- HE B aKTHBHOH (opme pelIeHnn 3a1a4
Ta)
- 1JI1 3a4€Ta
ITKAJIA U KPUTEPUN OLHEHUBAHMUS pe3yabraToB 00yuenus (PO) no qucuuniaune (MoayJi)
OreHka
POwu
He 3auteno 3auyteHo
COOTBETCTBYIOIINE
BHIbI OLICHOYHBIX CPE/ICTB
3HaHus OtcyrctBue | @parmenrtapHeie | OOmiue, HO HE CTPYKTY- CdopmupoBaHHEIE
(0omawnue 3a0anus) 3HaHUH 3HAHUA PHPOBaHHBIC 3HAHUS CHCTEMaTHYECKHE
3HAHHS
Ymenus OtcyrctBre | B memom ycnem- B nenom ycnennoe, HO VYcnemHoe u cucre-
(konmponwHble pabomuot) yMEHHH HOE, HO HE CH- cofieprKallee OTACNbHBIC | MAaTHYECKOE YMEHHUE
CTEeMaTHIECKOe npoOesl ymMmeHue (110-
yMeHHe ITyCKaeT HETOYHOCTH
HETIPUHINIHAIBHOTO
XapakTepa)
HaBbiku OtcyrctBue | Hammume ornens- B nenom, chopmupo- CdopmupoBanHbIe
(BJIa/IeHUS], ONBIT /IeATeILHOCTH) HaBBIKOB HBIX HaBBIKOB BaHHbIC HABBIKK (Blajie- | HABBIKU (BIAJCHUS),
(3auem) (BageHuH, (mammawme Qpar- HUS), HO MCIIOJIb3yeMbIe MPUMEHSIEMBIE TIPH
OIIBITA) MEHTapHOT'O OITbI- He B aKTMBHOH (opme penieHnu 3aaa4d

Ta)




8. PecypcHoe oGecnieueHue:

— TlepeyeHb OCHOBHOI M JOTIOTHUTEIbHOM JUTEPATYPHI.

1. JlanacGepr I'.C. Onruxa / I'.C. JlanacGepr — 7-e u3n. — M.: @usmariur, 2017. — 852 c.

2. AnemxeBud B.A. Kypc obmieii pusuku. Onruka / B.A. AnemkeBny — M.: ®uszmatiut, 2011.
—320c.

3. Cusyxun /JI.B. Kypc o6meit ¢pusuxu: B 5 1. T 4 / JI.B. CuByxun. — 3-e uzn. crep. — M.: Ous-
matiaut, 2002. — 792 c.

4. Wponos MN.E. 3agauu no obmieit pusuke: Yuednoe nmocodue / U.E. Upogos. — 15-e u3z. crep.
— M.: Jlanp, 2018. — 420 c.

— Onucanue MaTEePpUAJTbHO-TEXHUYIECCKOI'0 odecneyeHus.

Yuebnblii kaburet Nel72, (39,78 m?)
Y4eOHbIX cTONIOB — 9 miT., cTYNnbeB — 19 mmir.,
3-X cTBOpYaras Jocka it mena — 1 mr.,
Cron i npenogasatesnst — 1 1mT.
CranMoHapHBIN 3KpaH Ui TpoeKTopa — 1 mrT.

VuebnbIii kabureT Ne173, (40,71m2)
Y4eOHbIX cTOJIOB — 9 mIT., cTYnbeB — 19 mmit.,
3-X cTBOpYaras Jiocka it mena — 1 mr.,
Croun s mpenogaBaresist — 1 mr.
CranmMoHAapHBIN 3KpaH Ul OpoeKTopa — 1 mrT.

9. CooTBercTBHE pe3yabTaToB 00y4yeHus 1o janHomy djiemeHnty OIIOII pe3yabTaTram ocBo-
enusi OIIOII yka3ano B 001eii xapakrepuctuxke OINIOIL.

10. SI3bIk npenogaBaHus PYCCKUA.

11. IpenogaBartesb (MpenoaaBaTeIn).

JoueHt xkadeapsl Gpu3nku U reoGu3uku, KaHauaaT Guanko-maTemMarnyeckux Hayk Hukomnaii bo-
pucosny KochIx.

12. ABTOp (aBTOPBI) IPOrPaMMBI.

Crapumii mpenoiaBaTens kadeapbl GU3nku 1 reopusuku Auapeit Banepresuu CyaumoB.




