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1. Ileau ocBOeHMS TUCHUIIJIMHBI

[lenn ocBoeHMs TUCHUILIUHBI «ONTHKa» COCTOAT B 00ECIIEUEHUH CTYJIEHTOB
3HaHUSMU M HaBbIKAMU B O0JIACTU MAaTEMaTUYECKMX M €CTECTBEHHO-HAyYHBIX
3HAaHUH, CBSI3aHHBIX C OJJHUM U3 OCHOBHBIX pa3/ieJioB (PU3UKHU - ONTUKU, BEIPAOOTKE
IPAKTUYECKUX HABBIKOB pEUICHMsS] (PU3NYECKUX 3a/1ay B 00JacTH (PU3NYECKOU U
TEXHUYECKOM ONTHKH, B Pa3BUTUM y OOyYarolMXCs T[OHUMAaHUS pOJIU
(yHIaMEHTaJIbHBIX 3aKOHOB (DU3MKM Kak OCHOBBI JJIsl ONMCAHMS W aHajau3a
IPUPOJIBI Pa3HOOOPA3HBIX SIBICHUHM OKPYXAloIIero Mupa, B (OPMUPOBAHUU Y
oOyuaromuxcs (yHIaMEHTAIbHBIX (PU3UYECKUX TMPEACTABICHUN A BBIPAOOTKH
CIIOCOOHOCTEM K CaMOCTOSITENIbHBIM ~METOJaM Hay4YHOI'O HCCIIE[JOBaHUS U
MBIIUICHUS, B TMOJIYYEHUU BBICIIETO0 NPO(PECCHOHATBLHO MPOPUIMPOBAHHOTO
o0pa30oBaHus, MO3BOJISIOLIEIO BBIMYCKHUKY YCIEIIHO padoTath B U30paHHOM
chepe nesarenbHocTH B P® um 3a pyOexom, 0051aJaTh YHHBEPCAIBHBIMH,
o01enpogeccuoHaIbHBIMU 17§ npo¢eCCUOHATbHBIMU KOMIIETCHIIUSIMH,
CHOCOOCTBYIOUIMMH €r0 COLUATbHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBHIHKE
TpyJa U yCHEIHOM npodeccuoHanbHON Kapbepe.

2. Mecto nucuniuinabl B ctpykrype OOII 6akanaBpuara

Huctummuaa b1.0.11 «Onrtukay otHocutcs k O0s3aTenbHOM yacTu bioka 1
- JucuuniuuHsl (MOAyiM) ydeOHoro IulaHa. llpemonaBaHue IHCHUIUIMHBI
ocyiecTBisieTcs B 4 cemectpe. [ yCBOGHMSI AUCHUIUIMHBI 00y4daeMblil JTOJKEH
oOnamath 0a3oBoM  (PU3MKO-MaTeMaTHYECKOW  IMOJATOTOBKOHM, HeoOXxoauma
COJIep KaTeIbHO-METOIMYECKasi B3aUMOCBSI3b C MATEMAaTUYECKUMHU JUCHUILIMHAMEI
(«MaremaTuyeckuii aHaiu3 U TEOpHUs (QYHKUUA KOMIUIEKCHOTO MEPEMEHHOI0Y,
«AHanUTHYECKas TEOMETpUs W JIMHEWHas anredpay, « BeKTopHbIA U TEH30pHBIN
aHanmu3y), «llpuMeHeHne QYHKIMHA KOMIDICKCHOTO IIEPEMEHHOTO B 3ajadax
bu3uku U TexHuKW», «MeTroabpl matemaTudeckor (uzuku», «MoaenupoBaHue
¢uznyeckux MpoueccoB» M (QU3MUECKUMU JUCHUIUIMHAMU  («MexaHukay,
«MonexynsipHast uznkay, « IAEKTPUIECTBO U MATHETUZM ).

3HaHUS, YMEHUS W HAaBBIKM, IOJIyYCHHBIC IIPU OCBOCHUMW JUCLUIUIMHBI
«OnTuka», HEOOXOAMMBI NMPU OCBOCHHUU CJIEAYIOUIMX TUCHUIUIUH «ATOMHAs |
anepHas pusuka», «OcHOBBI paanodusukny, «BBenenue B (u3uKy gazepoBy,
«MapopManioHHbIe JIa3epHbIe CUCTEeMbI», «®DopmupoBaHue, o00paboTKa U
CpelCTBa Mepelayd paJuoCUTrHaoB», «OnTudeckas oOpaboTka HHPOpMaLUN,
«DU3NYECKHE OCHOBBI aKYCTO- M ONTOJIEKTPOHUKI.

CryeHTbl JOJIKHBI UMETh HABBIKM CAMOCTOATENbHON padOThl ¢ yueOHBIMU
nocooussMM M MoOHorpapuyeckod ydyeOHOM JUTEpaTypoil, yMETh pellaTh
busznueckue 3amauyM, TpeOyomue mnpuMeHeHus auddepeHurnanbHOro U
MHTErPaIbHOTO MaTEMaTUYECKOTO anmnapara, yMeTb MPOU3BOJUTH NPUOTMKEHHbIE
npeoOpa3oBaHusl AHATUTHUYECKUX BBIPAKEHUN, HUMETh HABBIKM pabOThl Ha
KOMIIBIOTEpPE C MaTEeMaTHUYECKUMHU MakeTamMu mporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpadbudeckum (Hanpumep, OriginPro), rpaduyeckum
NaKeTOM Ui CXEMHBIX pemreHuit (Hampumep, CorelDraw) u  TeKCTOBBIMU
(marmpumep, MS Word, MS Excel) pemaktopamu, ymeTs HMpOrpaMMHpOBATh H
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WCITOJIb30BATh YHCIICHHBIE METOJNBI pemieHuss (PU3NYECKUX 3a7a4, UMETh HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAIBHBIX YCTAHOBKAaX, YMETh OQGOPMIISATH
pe3ynbTaThl SKCHEPUMEHTOB C HCIOJIb30BaHUEM TIpaUyecKoro Marepuana u ¢
OLICHKOW MOTPENTHOCTEN U3MEPECHUN.

3. Pe3yabTaTrsl 00yueHnus nmo gucuumiande «Onruka»

Koa m HanMeHOBaHHe

Koa u HaumeHoBanue HHIUKATOPOB
PesynbTatel 00yyeHus
KOMIIeTeHIM U HOCTHKEHHS
KOMIIeTeHIIN U
OIIK-1. OIIK-1.1. *3HATh!
Cnoco0OeH npUMEeHSTh Ob6nanaer 6a30BbIMH | - (PU3HUECKYIO IPUPOJLY CBETA, CBOMCTBA
dbyHIaMEHTAIbHBIC 3HAHUSIMU B 00JIaCTH | ONITUYECKUX BOJIH, ONITUYECKUE SBJICHHUS,

3HAHMS, TTOJTyYCHHBIC B
obnactu usuko-
MaTeMaTU4eCKuX 1
(WJIM) eCTECTBEHHBIX
HayK, U HCIIOJIb30BaTh
UX B IpO(eCCHOHATBHON
JeATEIILHOCTH.

¢bu3uKo-
MaTEeMaTHYECKHUX
HayK, HEOOXOIMMBIMHU
JUTSL pEIIICHUS
poeCCUOHATTLHBIX
3ajay.

3aKOHBI U 3 (PEKTHI B ONTHKE,

- MaTeMaTHYECKUE METO]IbI OTMCAHHUS
(bu3nYecKux ABJICHUN U A3P(HEKTOB B
OTITHKE.

*YMeTh!

- UCTIOJIH30BATh B MPO(ECCHOHATBHBIX
3aJjayax KayecTBeHHbIE (PU3NYECKUE
MPECTAaBICHUS, MATEMAaTHUECKUE U
BBIUHCIIUTENbHBIE METO bl aHATH3a
ABJIEHUHN U 3()PEKTOB B ONTHKE.

*Buaners:

- MAaTEMaTUYCCKHUMH U BEIYACTUTEIIEHBIMH
METOJIaMU aHaNu3a sBleHuH 1 3)PeKTOB B
OIITHKE, HEOOXOIMMBIMH ISl PELICHUS
3aj1a4 poQecCuOHaNbHOM e TeTbHOCTH.

OIIK-1.2.
AprymMEHTUpOBaHHO
IPUMEHSIET
¢bu3nueckue 3aKOHbI U
MaTeMaTU4ecKue
METO/IbI ISl pEIICHHUS
3aJja4 TEOPETUIECKOTO
Y TIPUKJIAHOTO
Xapakrepa.

*3HaTh!

- (pusmveckue 3aKOHBI ONTUKH U
MaTeMaTH4YeCKHe METObI OTTMCAHUS 1
pelIeHus 3a1a4 ONTHYECKON (PU3UKH
TEOPETUYECKOTO U MPAKTUYECKOTO
Xapakrepa.

*YMeTb!

- APryMEHTHUPOBAHO MIPUMEHSThH 3aKOHBI U
SIBJICHUS ONITHUKH, MaTEMaTUUYECKHE METO I
UX OMMCAHMS JIs1 PEIICHUs 3aa4
TEOPETUYECKOTO U MPUKIAJTHOTO XapaKTepa
*Brnagers:

- METO/IaMU Y HaBBIKAMU PEIICHUS
MpPUMEHEHUS (PU3MYECKHUX 3aKOHOB B
0071aCTH ONTHKH, MAaTEMaTHUECKHX METOJIOB
aHalIM3a ONTHYECKUX SBICHUM U 2P (HEeKTOB
JUUISL pEIIeHUs 3a]1a4 TEOPETUYECKOTO 1
MIPUKJIATHOTO XapakTepa.
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Heu

OIIK-1.3. O0namaer
HaBBIKAMH
TEOPETUYECKOTIO U
AKCIIEPUMEHTAILHOTO
HCCJIEIOBAHUS
00BEKTOB
podhecCHOHATLHOM
JIeITEIIbHOCTH,
pelIeHus
npodeccroHaATBHBIX
3a;a4 B o0JylacTu
(U3UKU ¥ CMEXHBIX C

€CTECTBEHHOHAYYHBIX
JUCILIUILINH.

*3HAaTh.
- (pu3UUeCKyIO CyTh ONTHYECKUX SBICHHUN U
3aKOHOB OIITUKH, TEOPETHIECCKUE U
AKCIIEPUMEHTAJIbHBIE METO/Ibl U CPEJICTBA
HaOIIOJICHUS U U3YYCHHS ITHX SBJICHUHA U

3aKOHOMEPHOCTEMN.

*VYMeTh:
- BBIMOJIHATH TEOPETUUCCKUE U

SKCIIEPUMEHTAIbHBIC UCCIICIOBAHHMS B
00JIaCTH ONTHUKH;

- pemiath (pU3NYECKUEe U

npodeccuoHaIbHbIE 331241 B 0071aCTH
(HU3UYIECKOM ONTHKH;

*Biagers:

- HaBBIKAMHU TEOPETHUYECKOTO U
AKCIIEPUMEHTAILHOTO aHAJIN3a ONTUYECKUX
ABIIEHUH, 3P PEKTOB, CXEMHBIX PEIICHUN U
MIPUMEHEHHUSI ONITUYECKUX METOJIOB
WCCJICIOBAHUS IS PEIICHUS TPAKTUYECKUX

3a1ad4.

4. CTpyKTYypAa U coJepKaHue TUCHMILIMHBI «ONTHKA)

OO6mmast TpyJI0eMKOCTh JTUCIHUIUIMHBI COCTaBisgeT 216 JacoB - 6 3a4ETHBIX €UHHUII,
u3 Hux: 60 wacoB - mekmuu, 60 wacoB - maboparopHbie 3aHsTus, 30 yacoB -
npakTudeckue 3aHaTHsa, 30 4YacoB - camMocCTosITelIbHas paboTa, MOATOTOBKA K
3a4eTy U SK3aMeHy — 36 4acos.

4.1. CTpyKTYypa IMCHUTLIHHBI

Bunsbi yueoHoii padoThl,

DopMBbI TEKYLIET0

BKII04as KOHTPOJISA
CaMOCTOSITEJbHYIO yeneBaemMocTH
Henen a0oTy CTYIEHTOB H
Ne Cen . padoTy cTy. (no nedensam
n/ Pa3zje AMCHUILIMHBI TPY0€MKOCTE (B Hacax) cemecmpa)
ecTp | cemec
n DopMBbI
Tpa ° .
E 3 ; - ; NPOMEKYyTOYHOH
| =
=2 ; = 3 = CP aTTecTAlNHU (;10
S & cemecmpam
= |=&8F§ P
KonTponbeHas
1 | 'eomeTpudeckasi ONTHKA 4 1,2 - 8 2 2 pabora.
Ortuer o 1a6. pad
DNeKTPOMarHuTHbIE BOJHBI KouTtponbHas
2 | omTMUYecKoro guamnasoHa. 4 1,2 8 8 2 2 pabora.
[Tonspusanus ceera Ortuer 1o 1a6. pad.
Otpaxenue 1 Kontponbnaz
3 4 3-5 10 8 4 4 pabora.
MpEeJIOMJICHUE CBETA
Otuer 1o 1a0. pad.
4 | OnTHKa aHU30TPOITHBIX 4 6-9 10 8 4 4 KourposnbHast
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cpen. Kpucrannoontuka pabora.
Otyet o 1a6. pad.
KonTponbsHas
WNurepdepenius creta 4 10-12 12 12 6 6 paborta.
Ortuet no 1a6. pad.
KonTponbpHas
Judpakuus cBeTa 4 13-14 12 12 6 6 paborta.
Otuer 1o 1a0. pad.
MoneKin;IpHa;I OTITHKA. 4 15 4 4 4 4 KonrponsHast
Henuneiinas onTuka. pabora.
OnTHKa ABMKYIIUXCS CPEN 4 16 4 - 2 2 KOEZE(;J;Z'HM
Hroro: 4 60 |60 | 30 |30 | Olksamenm
3auer
KonTpoJasn 4 36
3ader no
IIpomexyTouHas 4 J1a00pPaTOPHBIM
arrecraums pabdoram.
JK3aMeH
OO01mast Tpy/10eMKOCTh 4 216

4.2. Conep:kaHue JUCUUIINHbBI

1.

Brenenue. OnTuka B coBpeMeHHON (pu3uke u Texuuke. Kpatkas uctopust pa3BUTHSI ONTHKU
Y OCHOBHBIE pa3Jiebl ONTUKH: T€OMETPUYECKasi, BOJIHOBAsI, KBAHTOBAs ONTUKA, TEXHUYECKAsI
onTHKa, GU3NOJOTHUYECKasi 1 OMOMETUITMHCKAs ONTHKA, (POTOHHUKA.

1. QneKTpoOMarHuTHbIe BOJIHbl ONTUYECKOro anana3oHa.
NMonapusauyunna ceeTa

OnTryeckuil [uana3oH MEKTPOMAarHUTHBIX BOJIH. FICTOUHHUKY ¥ IPUEMHHKH CBETA.
VYpaBHenus Maxkcsemna.

CaMocTosiTe1bHO: ypaBHEHUs: MakcBeluia B MHTErpaJibHOM hopMe 1 ux puznyeckas
uHTeprpeTanys. BoIBo1 BOJTHOBOTO ypaBHEHHUS IS 3JIEKTPUUECKOIO MOJIsl U3 YPaBHEHUI
Makcseiia.

BonnoBoe ypaBHeHue. Y paBHeHue BONHbI. [1ockas u cgpepruyeckue BoaHbl. OCHOBHbBIE
XapaKTepUCTUKH KOoJeOaHHW U BOJH U MX (PU3UYECKUN CMBICT (aMIUIUTY/a, (pa3a, yacToTa,
KpyroBasi 4acToTa, JJIMHA BOJIHBI, BOJIHOBOE YHCIIO, BOJIHOBOW BEKTOD, (pa3oBast CKOPOCTH,
(pOHT BOJHBI, BOJHOBBIE TOBEPXHOCTH).

[Ipencrasnenune xonebanuii ¥ BOJH B KOMIUIEKCHOW Gopme. KoMriekcHast amMuinTya.

OHeprus MEKTPOMarHUTHBIX BOJIH.
[InoTHOCTH MOTOKA HHEprun. BekTtop YMoBa-IloliHTHHra. IHTEHCMBHOCTE CBETA.

Hemonoxpomaruyeckue BoJHbL. MOAYIHPOBaHHbBIE KOJIEOAHUS U BOJIHBL.

AwmruntyaHast, ha3oBas, 4acTOTHasi MOAYJISIIUN KoyeOaHUil ¥ BOJIH.

PasnosxeHne BOIHBI 110 TAPMOHUYECKUM COCTABIISAIOILINM.

Bonnoseie nyru. Criektp BoaHOBOrO 11yra. CoOTHOIEHNE MEXAY JUIMHOW Iyra ¥ IIUPUHOMN
CIEKTPaJIbHOIO UHTEPBaJIA. BpeMs U 1I1MHa KOTEpEHTHOCTU BOJIHBI.

buenus Bonn. Cymneprio3nnus IByX MOHOXPOMATHYECKUX BOJIH PA3JIMYHON YacTOTHI.
I'pynnosast ckopocts BoJIHBL. Dopmyiia Panes a1t rpynmnoBoi CKOPOCTH.
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5.

[onspu3aiys 31eKTPOMArHUTHBIX BOJIH. [lonepedHOCTh AEeKTPOMAarHUTHON BOJTHBI.
B3auMHas opueHTalusi BEKTOPOB djiekTpudeckoro E, MarautHoro H u BoaHOBOTO BekTopa K
B 2JICKTPOMArHMUTHOW BOJIHE.

CaMoCTOsITEIbHO: BBIBOJI OpTOroHANbHOCTH BekTOopoB E, H, K u3 ypaBHenuii Makcpesia.
JIuneiiHo (TUT0CKO) MOJSPU30BaHHAS BOJIHA; MJIOCKOCTH TOJIIPU3AIIIH.

Kpyrosas (uupkyispHas) v 3JUIMITAYECKAs! TOJISIPU3ALINH.

CrrydaiiHast (XaoTH4eCKast) OJIIPU3AIs BOJIHBI - €CTECTBEHHBIN CBET.

Crosune 3JIeKTPOMAarHUTHBIC BOJIHBI.

YpaBHeHHE CTOSAYEH BOJIHBI. ¥Y3JIbl U IYYHOCTH B CTOSIYEH BOJIHE. ONTUYECKUI JIa3€pHBII
pe3oHaTop.

CamocrositesabHo: OnpiT Bunepa o ¢pororpadguieckoit 3arucu CTosYei BOJHBI CBETA.
I{BetHas ¢ororpadus Jlunnmana. O6bpemHast rogorpamma JleHuCIoKa.

2. OTpaxeHue n npenomMmneHue ceeTa

OTpakeHHE W IPEIOMIICHHE CBETA HA INIOCKOW TPAHMIIE Pa3/ielia IBYX U30TPOITHBIX
IMDJIEKTPUKOB.

3aKOHBI OTPAKEHHSI U TIPEIIOMIICHHSL.

®opmynsl OpeHens.

CamocTosTebHO0: BeiBog popmyn @peHenst 11l aMIUTUTYIHBIX KO (QUIIEHTOB
OTpa’KEHMsI CBETA.

CaenctBus u3 popmyn Openens.

W3menenne ¢a3bl BOJHBI HA T IPU OTPAKECHUH.

W3meHeHne cocTOAHMS MOJSPU3ALMH CBETA IPU OTPAKEHUU U MTPETIOMIICHUU.
JluneiiHas nosspusanys OTPaXXEHHOTO CBETA IPU OTPaXKEHUHU NoJ1 yriioM bprocrepa.

OHepreTryeckre K03 PUIMEHTHI OTpaKEeHUs U MPONYCKaHUS.

3aKOH COXpaHEHUs SHEPTUU MIPU OTPaXEHUH U mpenomiieHuu ceeta. Koaddunnent
OTpa)KEHHUs ITPH NIPOU3BOJIBHOM a3UMYTE JIMHEHHOW MOJISIpU3alluy MaJaroIIero CBeTa.
KoaddunmenT orpaskeHns: €CTECTBEHHOTO U LIMPKYJISIPHO MOJISIPU30BAHHOIO CBETA.

10.

ITonHOE BHYTPEHHEE OTPAKECHUE.

[IpenenbHbIN yToa MOJHOTO BHYTPEHHETO OTpa)keHus. [Ipu3Mbl MOJIHOrO BHYTPEHHETO
OTpakxeHHs. BOIIOKOHHBIE U TUIaHAPHBIE CBETOBOBI.

Heonnopoanast BoiHa BOJIM3M TpaHUIIbI pa3jiesa cpej P MOJIHOM BHYTPEHHEM OTPAKEHUU.
W3MeHeHne cocTOsTHUSA NOJISAPU3ALMK CBETA IIPU MTOJIHOM BHYTPEHHEM OTPaKEHHH.
CamocrosiTtesabH0: BeiBon u3 popmyn OpeHenst BeIpaxeHUH Il cIBUTA (Da3bl BOJIHBI MPU
MIOJTHOM BHYTpEHHEM oTpakeHuu. [IpeobpazoBaHue TMHEHHO MOISIPU30BAHHOTO CBETA B
LUPKYJISIPHO MOJISIPU30BAHHBIN MPH ITOJIHOM BHYTPEHHEM oTpaxkeHuu. [lapannenenunesn
Dpenels.

11.

CamocrositesbHO: OTpakeHHE CBeTa MOBEPXHOCTHIO MeTaiioB. KoadduimeHT orpaskenus
MeTauioB. [ TyOuHa MPOHUKHOBEHUS MPEIOMIICHHON BOJHBI. MI3MEeHEHHe COCTOSIHUS
TMOoJIApU3aliun JIMHEWHO HOHHpI/ISOBaHHOﬁ BOJIHBI TP OTPAKCHUHN IMOBEPXHOCTHIO MCTAJIJIIOB.

3. OnTHKKa AaHN3O0OTPONHLIX CpeAa. KpMCTaﬂnOOI'ITMKa

12.

PacnpocTpanenue cBeTa B aHU30TPONHON Cpesie.

Ontuyecku aHU30TPOIHBIE cpeibl. OHOOCHBIE U IBYOCHBIE KpUcTaIlIbl. OOBIKHOBEHHAS U
HEOObIKHOBEHHAs! BOJIHBI B KPUCTAJLIE.

[ToBepXHOCTH JIyueBBIX CKOPOCTEH OOBIKHOBEHHON M HEOOBIKHOBEHHOH BOJH B OJTHOOCHOM
KpHCTaJLIE.

CamocrosiTenbHO: [IpenomMieHne cBeTa Ha rpaHULle aHU30TPOIHOMN cpepl. [TocTpoenus
['roiirenca aJist OTHOOCHBIX KPUCTAJIIOB.
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13.

[Honsgpu3anMoHHbIE YCTPOKCTBA.

Kpucrannuueckue ¢pa3oBble mIacTuHKU A4 u A/2.

[Tpusma BostactoHa.

CamocrositeabHo: npusmbl Hukoss, Pommona u CenapmoHna.

Huxpoununsie nossspuzatopsl. [Tomspouasl. 3akon Mamroca.

NHTEeHCUBHOCTH CBETA Ha BBIXOE ONTUYECKON CUCTEMBI «JIBa MOJSPU3ATOpa C
KPUCTAJUTMYECKON (pa30BOM IMIACTUHON MEKIY HUMH).

CamocrositenbHo: JKunkue kpuctaysl U JKK sxpassbl.

14.

WuaynupoBaHHas ONTHYECKAs aHU30TPOIIHS.
CamocrosTenbH0: QoToynpyrocts. Dnekrpoontruueckue 3ddexrsr Keppa u [Tokkenbca.
Onrtuuecknii 3pdext Keppa. Marauroontudeckuii 3¢ dext Keppa.

4. UHTepdepeHuna cBeTa

15.

HHTepdepeHIis MOHOXPOMATHISCKUX BOJIH.

YcnoBus 006pa3oBaHUs MAKCUMYMOB 1 MUHIMYMOB UHTCHCHUBHOCTH. VIHTEpepeHIIMOHHBIC
nosiockl. aTepdepeHnronnoe ypaBuenrne. KoHTpact nHTephepeHIIMOHHBIX T0JIOC.
CamocrosiTelbHO: HTEphEpeHIINS IBYX TUIOCKUX BOJH — MIEPHOJI ITOJIOC B 3aBUCUMOCTH OT
yria cXokJeHus BoiH. IHTepdepenins 1ByxX cepruyecKux BOJIH.

16.

HnTepdepeHiys HEeMOHOXPOMATHYECKUX BOJIH.

B3anMHas HEKOrepeHTHOCTb BOJIH OT (PM3MUECKU Pa3HbIX UCTOUHUKOB. [TonydeHne B3auMHO
KOT€PEHTHBIX BOJIH B ONTHKE — HHTEP(PEPEHIIMOHHBIE YCTPONUCTBA U MHTEPPEPOMETPEI.
HuTepdepomerpsl ¢ JeeHMeM BOJIHBI IO aMILTUTY/IE U 110 BOJTHOBOMY (GpoHTY. OnTHuYecKas
Pa3HOCTh X0/1a BOJH B HHTEPPEPEHIIMOHHBIX YCTPOHCTBAX M UHTEp(hepoMeTpax.

CBs3b pa3HOCTH (Pa3 BOJIH C UX ONTHYECKON Pa3HOCTHIO X0/a. Y CclIoBUs (POPMUPOBAHUS
CBETJIBIX U TEMHBIX HHTEP(PEPEHIIMOHHBIX TOJIOC.

VYpaBHeHHe nHTep(HEPEHIINH HEMOHOXPOMATUYECKUX CBETOBBIX BOJIH. CTeneHb B3aUMHON
KOT'€pEHTHOCTHU BOJIH U KOHTPACT MHTEPPEPEHLIMOHHBIX MOJIOC.

17.

BpemenHas KOrepeHTHOCTh CBETA.

CooTHo1IeHNs MEX/1y pa3HOCTBIO XOJa BOJH U JUIMHON BPEMEHHOI KOT€pEeHTHOCTH NPU
uHTepdepeHn cBeta. HTepdepeHius 0enoro cBeta B TOHKHX IJICHKaX.

CreneHb BpeMEHHON KOT€PEHTHOCTH U €€ CBSA3b CO CIIEKTPOM onTudeckoro nois. Kontpacr
MHTEep(PEPEHIIMOHHBIX MT0JIOC U CTENEHb BPEMEHHOM KOT'€peHTHOCTH.

18.

HnTepdepoMeTpsl ¢ AeIeHUEM 110 aMILUIUTY/IE.

WuTepdepomerpsl Maiikenscona u Maxa-Llenaepa.

CamocrosteabHo: Konbiia Hetorona. Matepdepomerp duszo.

HnuTepdepoMerpsl ¢ JieeHHeM 0 BOJIHOBOMY ()POHTY.

HNutepdhepomerp IOura. [lepuoa narepdepennnonnbix noioc KOura. bunpusma Openens.
CamocrosiTeabHo: Ouszepkana @penens, Oununza buiie, 3epkano Jlnoina. BeiBog
BBIpKEHUS 1715 Ieproia nHTepepeHnoHHbIX nosoc FOnra.

19.

IlonepeyHasi NpoCTpaHCTBEHHAS] KOTEPEHTHOCTb.

Ponb KOHEYHBIX pa3MepoB UCTOYHUKA CBETa MU HHTepepenuu. nuna (paguyc)
MONEPEYHON KOT€PEHTHOCTH BOJIH OT IPOTSHKEHHOTO UICTOYHMKA.

DddexT nonepeuHoi [eKorepeHTHOCTH BOJIH B HHTephepomerpe FOHra.
3Be3aHbIN nHTephepomeTp MaiikenbCcoHa U er0 COBPEMEHHbIE MOIU(BUKAIIH.

20.

MHoronydeBast UHTEPEPEHIIUS.

NnTtepdepomerp dadpu-Ilepo. MuTEeHCHUBHOCTD cBeTa Ha BbIX0Jie HHTEphepomeTpa Padpu-
[Tepo B mpomreniem u OTpaxeHHOM CBeTe - (hopmyna Ditpwu.

[Ipumenenue unrepdepomerpa @adbpu-Ilepo B BEICOKOpA3pENMIAIONICH CIIEKTPOCKOTIHH.
JlazepHBIN ONTHYSCKUI pe30HATOP.

CamocrositeabHo: HTEpdhepeHnnonHbIe CBETOPMIBTPHI. MHOTOCIIOHHBIE
JIUBJIEKTpUYecKre 3epkaia. [I[pocBeTiieHne MOBEPXHOCTEN ONTUYECKUX JETANEH.
®dororpadus Jlunnmvana B HaTypadbHBIX IBeTax. [ ogorpammel JleHncIOKa.
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5. Oudpakuna ceeTa

21.

Hudpakius ceera. [Tpunanmn [roiirenca u npuniun [olirenca-®Openens. JudpakiinoHabiit
uHTerpas. Judpaxius cBera Ha KpyrJIoM OTBEPCTHH M KPYTJIOM dKpaHe. 30HHAs TEOpus
O®penena. Bexkropusie quarpammsl. 11stHo Ilyaccona.

AMIuiTyHas ¥ Gpa3oBas 30HHBIC IJIACTUHKA DpeHes.

22.

Jludpaxuua Ppayarodepa - nudpakiys JaIbHET0 HOs, JU(paKius B IapasielbHbIX
aydax. Judpakuus OpayHrodepa Ha eI U Ha IPSIMOYTOJIbHOM OTBEPCTHH.
Pacnpenenenre MHTEHCUBHOCTH B TU(PPAKINOHHONW KapTHHE.

Kapruna nudpaxuus @paynropepa Ha KpyrioM OTBEPCTHH.

JudpakimonHas pacXoIUMOCTh CBETOBBIX My4YKOB. [l pakiimOHHBIN Tpeaes pa3penieHus
ONITHUYECKUX CHUCTEM.

23.

Hudpakimonnas pemierka. Pacnpesenenne MHTCHCUBHOCTH B KapTUHE AU(PPAKIINK HA
mieseBoi nudpakiuonHon pemerke. @a3oBbie TU(PpaKIMOHHBIC pereTK. OTpakaroIme
nudpakIOHHbBIE pemeTku. Judpakiuonnsiii criekrporpad.

CamocrosiTesabHO: Pa3pemniaromias criocoOHOCTh TUPPAKITMOHHON PEIIETKU U
JUQPAKIIMOHHOTO CIIEKTPOMETPA.

24,

OO6bemHble TUGPAKIMOHHBIE PELIETKH.
Hudpaxius bparra. udpakius cBeta Ha aKyCTUYECKUX BOJTHAX.

25.

DusnyecKkre NPUHIUIILI ONTHYSCKON rojaorpaduu.

CxeMa 3ammucu TojiorpaMM U BOCCTAHOBJICHHSI C TOJIOTPAMMbI OITHYECKOTO BOJTHOBOTO TOJIS.
OObeKTHas U OIOPHAs BOJIHBI B rojorpaduu.

CamocrositeabH0: OO0beMHas rojiorpamMma J[eHrncroka 1 BOCCTaHOBJICHUE
rosorpaguueckoro nzodpaxenus B 6enom ceere. L{udpposas romorpadus.

6. MonekynspHaa ontuka. HennHenHasa onTuka.

26.

PacnipocTpaneHus cBeTa B M30TPONHON AUCTIEPTUPYIONIEH Cpefe.

[Tonspuzanus cpenpl. Jlucnepcus cBera. Y paBHEHUE NIOCKOM MOHOXPOMATHYECKOM BOJTHBI
B noruioniarouiei cpene. 3akoH byrepa.

Bonnoseie nmaketsl. ['pynnosas ckopocTs BoiHbL. Popmyina Pasest.

217.

Kiaccuueckas 31€KTpOHHas TEOPHsI IMCIEPCUN. Y pPaBHEHNE ABM)KEHUS OCLIMILISTOPA BO
BHElIHeM nosie. Jlucnepcus Baaau oT JIMHUK norjiouienus. lucnepcus B o01acTu TMHUU
MIOTJIOLIEHUS - aHOMaJIbHAs Aucriepcus. /lucnepcuonHas KpuBas U CIEKTPAIBHBIN KOHTYD
MOTJIOLIEHUSI.

CamocTosiTe/IbHO: DKCIIEPUMEHTAIbHBIE METO/IBI NCCIIEIOBAHNS AHOMAJIBHON IUCIIEPCHH.
Meton ckpemnieHHbIX npu3M. MHTepdepenimonnslii meroa. Meton "kprokos"
Poxx1ecTBEHCKOTO.

28.

OddekT BpaiieHus HanpaBieHUs (II0OCKOCTH) MOJSIPU3AIIMY TPU PACTIPOCTPAHCHHUH CBETA B
BEIIIECTBE.

EcrectBeHHOE BpallieHue MII0CKOCTH nojsipruzanuu. CaMoctosaTesbHo: OnbIT @peHens.
Caxapomerpus. [lonsipumeTtpsl.

DddekT BpalieHus HampaBiIeHUs TUHEHHON TOJAPU3ANI B MATHUTHOM T0J1€ - (P deKT
QDapanes.

29.

Paccesnue cBeTa u ero 3akoHomMepHoctr. HauKaTpuca paccessaus. [lomspuzanus
paccestHHOTO cBeTa. 3akoH Panes. MonekynspHoe paccesnue. OObsCHeHHE [BETa 3apu U
HeoOa.

Heymnpyroe paccesiHus cBera.

30.

Henuneiinas ontuka. ['enepanus Bropoit rapmonuku. CaMopoKycHpOBKa CBETOBBIX ITyYKOB.
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7. OnTuKa ABMXYylWMUXCcA Ten

31. | CamocTosiTe1bHO: CKOPOCTH CBETA M METO/IBI €€ ONpeeiieHUsI. ACTPOHOMHUYECKHE METO IbI
Pemepa (mo criyraukam FOnurepa) u bpamnes (MeTon abeppaliuii).

Jlaboparophubie MeTo 16l Du30 (MeTo npepbiBanuii ) 1 Dyko ( METOJT BpaIaromIErocs
3epkaina ). CoBpeMeHHBIE TaO0OPATOPHBIE METOBI ONPEICIICHUsI CKOPOCTH CBETA.

32. |[IposiBneHUE ABMKEHUS CPEJIbl B MHTEPPEPEHIIMOHHBIX ombITax. OnbiT Puzo. Dddekt u
untepdepomerp Canbsika. OnTHUCCKUI HHTEPPEPEHITMOHHBIN THPOCKOII.
[TombiTka OOHAPY)KEHUS IBMKECHUS 3EMIIH ONITUYECKAM METOJIOM - OIbIT MaiKelbCoHa.

33. | Dddext [omnepa B ontuke. IposiBienue s¢dexra JJomnnepa B crieKTpaIbHBIX
UCCIIEIOBAaHUSIX (YACTOTHBIM CABUT CIIEKTPAJIbHBIX JIMHUN U3IIydeHUs 3BE31, IOIIEPOBCKOE
YIIUPEHHUE CHIEKTPAJIbHBIX JTUHUMN).

IIposiBnenue 3¢dexra lomnepa npu uarepdepeHunu u qudpakuuu csera. CIBUT YaCTOThI
cBeTa npu Audpakuy Ha IBUKYIIEHCS TM(PaKIIMOHHON pelieTKe 1 Ha Oerymei
aKyCTHUYECKOH BOJIHE.

TEOPETUYECKUM MUHUMYM
11O BOJHOBOM OIITUKE

1. 3akonbl oTpaxkeHus u npenomiieHus. Ilokazarens npenomiieHus.

2. IlonmHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil (KpUTUYECKUil) yTrol MageHus.

3. VYpaBHeHus MIOCKOH u ceprueckoil BosiH. [IpocTpaHCTBEHHBIH EPHO/] BOJIHBI (UTHHA BOJHBI),
4acToTa, BOJHOBOW BEKTOp, (ha3a BOJIHEI.

4. Crosuas QJICKTPOMArHruTHAsA BOJIHA. V31l 1 IMYYHOCTHU CTOsTYEH BOJIHBI, UX ICPUOL.

5. Ionspuzanus ceeta. JIuneitHo nonspusoBanHas BoiHa. L{lupkynspHas U amunTayeckas
MOJISIpU3aluU. Xa0TUYECKH NOJIAPU30BAHHBINA CBET — ECTECTBEHHBIN CBET.

6. CrocoObI MOTyYeHUS JIMHEHHO, MUPKYISPHO WIIH JUTUIITHYECKH MOJISIPU30BAaHHOTO CBETA.

7. ®opmynsl Openens — pusndeckuit cmbica. Creactus u3 popmyn OpeHens.

8. Dddext bprocrepa. Yron Bproctepa.

9. OnTuyecku aHU30TPOITHAS cpeabl. OnTHYECKast OCh B aHU30TPOITHOM cpezie. OOBIKHOBEHHAs U
HEOOBIKHOBEHHAsl BOJIHBI B KpucTailie. J[BoitHOe JTyuenpenomiieHue.

10. [IpeoOpa3oBaHUe COCTOSHUS MOAPHU3AIIH CBeTa (Da30BBIMU KPUCTAIUTHUSCKUMU TIIACTHHKAMH.

11. Tonsipoutel. 3akoH Mamtoca. [lonsipu3anmoHHbIe TPU3MBI.

12. Untepdepennms cBeta. YpaBHEeHHE HHTEPPEPEHIITH MOHOXPOMATHYECKUX BOJTH.

13. KOFCpeHTHOCTB cBera. B3anumHas KOTCpCHTHOCTb CBCTOBBIX BOJIH.

14. BpemeHnHast KOTepeHTHOCTh cBeTa. [lonepeunas mpocTpaHCTBEHHAsi KOTEPEHTHOCTDH CBETA.

15.UnTepdepomerprl. OnTudeckas pasHOCTh XoAa. CBsi3b pa3HOCTH (a3 ¢ pa3HOCTHIO X0J1a BOJH B
uHTephepomeTpe.

16. Untepdepomerp lOnra. Untepdepomerp Herorona. Kombiia Herorona.

17. narepdepomerp Maiikenscona. Mutepdepomerp Maxa-Llennepa.

18.YcnoBus st oOpa3oBaHMs CBETIIBIX M TEMHBIX HHTEP(PEPEHIIMOHHBIX TIOJIOC - YCIIOBUS JIJIS
pasHoctu (a3 u Ui pa3HOCTH X0/1a BOJH.

19. dudpakmuu ceeta. [Ipuamun [oiirenca u npuniun I 'roiireHca-dpenerns.
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20. IudpaxuoHHast pacXoJUMOCTh ITyYKOB CBeTa. YT0J TU(PAKINUU CBETa HAa OTBEPCTHH B
HETIPO3pavyHOM JKpaHe.

21.TIpenenpHble ONEPEYHbIE pa3Mephl C(HOKYCHPOBAHHOTO ITydKa cBeTa. ndpaknonHblii mpeaen
pa3peneHnss ONTHYECKUX CHCTEM (POPMHUPOBAHHS N300PAKEHHUS.

22. AmmmutyzaHas U pa3oBast AUQpaKIMOHHBIC PEHIETKH. Y paBHEHUE /IS TIIaBHBIX MAKCHMYMOB
mudpaxknyy Ha TUPPAKINOHHOMN penIeTKe.

23. CriexTpajbHbIe U3MEPEHHUS C IIOMOIIBbIO TU(PPAKIUOHHON pemeTKu. JudpakunoHHbIHi
criekTpoMeTp. Pa3pernienne crekTpanbHbIX JTHHUH.

24. Tudpaxmus cBeta Ha 00bEMHOM JUPPAKIMOHHON perieTke. YpaBHeHue bparra.

25. IIpuHIMIBI ONTHYECKOM roorpaduu.

26.5IBnenue pacCCsaHuA CBCTA. HOJIprI/ISaIII/ISI pacCCAHHOI'O CBCTA.

27. 3axon Panes ans paccesinnoro cera. [Ipuunna rony6oit okpacku Heba U KpacHOM 3apHu.

28. Tucnepcus cBeta. Jlucnepcus BemecTna.

29. Ilornomenue cera. 3akoH byrepa.

30. OnbIT MaiikenbCoHa 10 OMPEACTICHUIO BIUSHUS ABMKEHIS 3€MIIM Ha CKOPOCTh CBETA.

31. D¢ddexr u uarepdepomerp Canbsika.

32. Dddexr [omnepa B ONTUKE.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

[Ipu peasmszanuu qucuUIUIMHBL « ONITHKA» UCHOJIB3YIOTCS CIEAYIOIINE BUIBI
y4e€OHBIX  3aHATHHA:  JIGKIUHM, NPAaKTUUECKUE  3aHATUS,  KOHCYJbTalUH,
JabopaTopHble 3aHATHS B (DU3UYECKOM MPAKTUKYME, KOHTPOJbHBIE pPabOTHI,
CaMOCTOATEIbHbIE pa0OTHI.

B pamkax JEKIMOHHBIX 3aHITHH TPELyCMOTPEHbl AKTUBHBIE (DOPMBI
y4eOHOro mpoliiecca: pa300p KOHKPETHBIX CHUTYallMil, HAaTypHble (QU3NYECKHE
JEMOHCTPALMUA U OOCY>KJE€HUE HAaOIIOJAEMbIX ONTHYECKUX SIBIEHUN U 3(DPEeKTOB,
KOMITBIOTEPHBIE JEMOHCTPALMA M CUMYJIALMH C UCIOJIb30BAHUEM COBPEMEHHBIX
HU(POBBIX CUCTEM M300pa3UTEIBLHON TEXHUKH.

B pamkax maGopaTopHBIX 3aHATHNA TPEIYCMOTPEHBI: JETaIbHBIN paz0op
TEOPETHYECKMX M  JKCIEPUMEHTAJIbHBIX OCHOB H3Y4Ya€MbIX B  paMKax
1a0opaTopHOil pabOThl ONTUYECKUX SBJICHUHN IO BCEM pazfesiaM AMCLUILINHBI,
BBITMIOJIHEHHE JIA0OPATOPHBIX PAabOT MO BCEM OCHOBHBIM pasjeiaM JUCHUIUIMHBI
«Onrtuka». JlabopaTopHble 3aHATHSA CTYJEHTOB COYETAIOTCS C JI€TaJIbHBIM
aHaJIM30M TEOPETHUUYECKUX OCHOB BBIMOJIHAEMBIX JJA0OPAaTOPHBIX paboT, MPUHIUIIA
JeiCcTBUS MPUOOPOB U YCTaHOBOK.

Ha nmpakthueckux 3aHATHUAX MPEAYCMOTPEHBI:  JIETaJbHBIM  pa3dop
(bu3MYEeCKUX OCHOB T€M JIEKIIMOHHOTO Kypca C pelieHneM (U3HYeCcKUX 3a1ad 1o
OCHOBHBIM pa3jiesaM COJAEPKAHUA AUCLUILUIMHBI, BBIIOJHEHUE KOHTPOJIbHBIX
paboT Mo BceM paszesnam.
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Ocob0eHHocTH 00pa3oBaTeJbHBIX TEXHOJIOTHI /151 MHBAJIU/IOB M JIHII C
OrpaHNYeHHBIMHU BO3MOKHOCTSAMMU 3/I0POBbSA

Beibop MeTo0B 00yueHus ONpeAeNsercs COACpKAHUEM JUCLHUIUIMHBI,
ypOBHEM TNPO(ECCUOHATBHOW MOATOTOBKU IPENoAaBaTeisd, METOIUYECKOrOo U
MaTepUaIbHO-TEXHUYECKOTO O0ECIIEYeHUsI, OCOOCHHOCTSIMHU BOCIIPUATHS yUEOHON
UHpOpMallMM  CTYJIEHTOB-MHBAJIWJOB M  CTYJEHTOB C  OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

Jlnis c1aGoBUASIINX CTYACHTOB B JICKIIMOHHBIX U YYEOHBIX ayIUTOPUAX JOJDKHA
OBITh IPEYCMOTPEHA BO3MOKHOCTH MTPOCMOTpA yIaJICHHBIX 0OBEKTOB (HaIpUMep,
TEKCTa Ha JIOCKE WIH Cllaiifjla Ha SKpaHe) IpH MOMOUIM BUIEO YBEJIMUYUTENEH IS
yAAJIEHHOro mpocMmoTpa. Jlnsg ureHuss ydyeOHO-METOJIUYECKOM JUTEpaTyphl
HEOOXOAMMO MPENYCMOTPETh HAJUYME 3JIEKTPOHHBIX Jyn. Ilpu HeoOxomumocTu
JIOJIKHA OBITh TPETYCMOTPEHA BO3MOKHOCTD 3aIMCH JIEKIIMI Ha TUKTO(DOH.

Cnabocnplmianue  CTyJEHThl  JOJDKHBI  IOJIydaTh  JIOMOJHUTENIbHYIO
uHpOpMallMI0O 1O  JUCUUIUIMHE M3  Y4eOHUKOB,  PEKOMEHJIOBaHHBIX
npernojaasaresieM (cM. 1.8 JaHHOM IPOTrpaMMBbl).

OOyuaromuecs UHBAIUIBl W JIMLIA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pPOBbSl  OOECHEUMBAIOTCA AJIEKTPOHHBIMU O0Opa30BaTEIbHBIMU pPECypCaMu:
AJIEKTPOHHBIMU MTOCOOUSMU, IPE3ECHTALMSIMHU JIEKIIHOHHBIX KYpCOB, IPOTPaMMHBIM
o0ecrieueHrneM Uil pealu3aliil KOMIBIOTEPHBIX JIAOOPATOPHBIX M MPAKTHUECKUX
pabor.

[IpeagycMoTpeHa  BO3MOXKHOCTh  IMOJYYEHHMS  JAHHBIX  CpPEICTB  Ha
YHUBEPCUTETCKUX M KadeaparabHBIX cailTaX, a TaKKe NpH HEMOCPEICTBEHHOM
OOLIEHUY C MPEnoAaBaTeIeM M0 FIEKTPOHHOM MoUTe.

6. YueOHO-MeTOANYECKOE 00ecTieYeHe CAMOCTOSITeIbHON PadoThl CTY/I€HTOB.
OueHOYHBbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH,
NMPOMEKYTOYHOM aTTeCTAMH 10 UTOraM OCBOCHUS TUCIHUIIIMHBI

6.1. Buabl caMmoCTOSITEIbHOI Pa0OTHI CTY/€HTA!

- U3yYE€HHUE  TEOPETUYECKOro  Marepuaiga MO  KOHCIEKTaM  JIGKUMH |
PEKOMEHJIOBaHHBIM  Y4eOHBIM  MOcoOusiM, MOHOrpaduueckoi  y4ueOHOMH
JUTEPATYpPE, CIIPABOYHBIM UCTOYHUKAM;

- U3yYEHHE TEOPETUUYECKOI0 MaTepuasa ¢ UCIOIb30BAHUEM UHTEPHET- PECYPCOB —
BU/ICO JCKIIMU 10 ONTHKE;

- CAaMOCTOSITEIBHOE H3y4YEHHE psAa TEOPETUYECKHX BOIPOCOB, BBIACICHHBIX B
Iporpamme AUCLUIUIMHBI, HEPACCMOTPEHHBIX Ha JIEKLUSX;

- BBIIIOJIHEHHE KOMIUIEKCA 33JaHUM TEOPETHYECKOTO0 XapaKTepa, PacUETHBIX H
rpaduyecKux 1Mo BCEM pasjienaM TUCIUILINHBI,

- pelleHrne PeKOMEHJOBAHHBIX 3a/1a4y U3 COOPHUKOB 3a/1a4 110 OINTHKE;

- U3y4EHUE TEOPETUUYECKOTO MaTepuajga IO METOAUYECKHMM pPYKOBOJCTBAM K
(bu3ruecKoMy MPaKTUKYMY IO OIITHKE.

11
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6.2. [lopsA0K BBHINOJHEHUS U KOHTPOJIA CAMOCTOSITEJIbHOI PadoThI
CTYeHTOB:
- IPEIYCMOTPEHA €KEHEAENIbHAsl CaMOCTOsITENIbHAs paboTa oOydaroluxcs 10

U3YYCHUIO TEOPETHYECKOro JIEKIIMOHHOTO MaTepHuaia; KOHTPOJb BBITIOJHEHUS
ATOM pabOoTHI MPEyCMOTPEH HA CEMUHApax IO JAHHOW JUCIUIUIMHE;

- CaMOCTOATCIIBHOC N3YUYCHHUC HCKOTOPBIX TCOPCTHICCKUX BOIIPOCOB, BBIIACIICHHBIX

B OporpaMMe€  JHCUMIUIMHBI W HEPACCMOTPEHHBIX  HA  JIEKUUSAX,
MPEyCMAaTPUBAETCA IO MEPE U3YUEHHSI COOTBETCTBYIOIINUX PA3JAEIOB, B KOTOPBIX
BBIJICTIEHBI 3T BOINPOCHl JJII CAMOCTOSITEILHOTO HW3Y4Y€HHs; KOHTPOJIb
BBITIOJTHEHUST ATOM CaMOCTOSITENIbHOW pal0OThl MPEAYCMOTPEH B paMKax
MPOMEXKYTOUYHOTO KOHTPOJIA — 3K3aMEHa N0 JaHHOW JTUCIUILINHE;

- BBIIIOJIHCHUEC U ITMCBMCHHOC OCI)OpMJ'ICHI/IC KOMIIJICKCAa 3aHaHHﬁ TCOPETUUCCKOI'O

XapakTepa, pacuyeTHbIX W TpadUUIeCKUX [0 BCEM pazjaeiiaM JHCIUTLIHHBI
IPEeTyCMOTPEHO (DaKTHUECKH €XEHEISNbHO 10 Mepe (OPMYIHPOBKUA 3THUX
3alaHuil Ha JICKIHSX; MPEeIyCcMaTpUBaeTCs IMHUChMEHHOE BBITIOJIHEHUE JTOU
CaMOCTOSITENIEHOW pa0bOThI C TEKCTOBBIM, BKIIOYAss (OPMYJIbI, H TpadUICCKUIM
oopmileHHEM; KOHTPOJIb BBHITIOJHCHHSI OTOM CaMOCTOSITEIBHOH  pabOThI
NIPETyCMOTPEH TMPH 3aBEPIICHUU W3YyUCHHUsS KAXKIOTO pasfesa JUCIUILTAHBI I10
NPECTABICHHOMY B IIEYaTHOM BHJC OTUYETY IO 3TOMY BHJY CaMOCTOSTEIHHOMN
paboTHI;

- p€ICHUC PCKOMCHAOBAHHBIX 3ajda4 U3 C60pHI/IKOB 3agad IIO OIITHKC

npeamnojgaracTcsa S;KCHEACIIbHBIM ITPH IMOATOTOBKE K CEMUHAPaM U IIPU YCBOCHHUU
TCOPETUUCCKOI'0O JICKIHMOHHOT'O MaTCpuralia; KOHTPOJIb BBLIITOJITHCHUA 3TOM pa6OTBI
NpeaAyCMOTPCH Ha CEMHUHAapax — IMPAKTHYCCKUX 3aHATHAX

- I3y4YCHUC TCOPCTHYCCKOIO0 Marcpuajllia 10 MCTOJUYCCKHM PYKOBOACTBAM K

(u3HUEeCKOMY MPAKTUKYMY 110 ONTHUKE MPETyCMOTPEH €KEHEAENIBHO C OTYETOM O
npojeslaHHON paboTe Ha 3aHATUAX B GPU3NYECKOM NMPAKTUKYME MO ONTHUKE.

6.3. 3agaHus1 M BONPOCHI /IJISI CAMOCTOSITEIbHOI padoThI CTY1I€HTOB
Mo JUCHUILIHHE «ONTHKAY

Bonpochbl U3 pa3ieioB TEMATHYECKOI0 COAEPKAHUSA TUCUUILIUHbDI

VYpaBHueHnuss MakcBesuia B MHTETpaibHOU (hopme U uX pusudeckas
WHTEpHpETALHS.

VYpaBaenus Makcemia B nuddepeHnnanbHoi hopme.

BbIBOJ] BOJIHOBOTO ypaBHEHUS AJIs 3JIEKTPUUECKOTO TOJISl U3 YpaBHEHUN
Makcseina.

BriBoa 13 ypaBHeHuil MakcBesia CBOMCTBA OPTOrOHAJIBHOCTU BEKTOPOB_E, H, k
Crosiune 3JIeKTPOMarHUTHbIE BOIHBL. Peructpaius ctoaunx
AIIEKTPOMArHUTHBIX BOJIH: ONBIT BuHepa, uBetHas ¢otorpadus Jlunnmana,
o0BbeMHast rosiorpamma JleHucroka.

OTpaxxeHue U mpenomiieHue ceeta. BoiBoa popmyn Openens ans
aAMIUTATYIHBIX KOA(POUIIUEHTOB OTPAKEHHS CBETA.

[TosnHoe BHyTpeHHee oTpakeHue. BriBoa u3 popmyn OpeHenst BoIpaXeHUN AJis
casura ¢asbl BOJHBI IIPH MOJIHOM BHYTpEHHEM oTpaxkeHuH. [IpeoOpa3zoBanue
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JMHENHO MOJSPU30BAHHOTO CBETA B LIUPKYJISPHO MOJISIPU30BAHHBINA ITPU
MIOJTHOM BHYTpeHHEM oTpaxkeHuu. [lapannenenunen @penens.

OtpaxeHue cBeTa MetaiamMu. OTpaKEHHE CBETA MTOBEPXHOCTHIO METAIIIOB.
Koaddumment orpaxkenuss metawioB. [ myOnHa MpOHUKHOBEHUS
MIPEJIOMIIEHHOU BOJIHBI. VI3MEHEHHE COCTOSIHUS MOISPU3ALNY JIMHETHO
MOJISIPU30BAHHON BOJIHBI ITPU OTPAKEHUHU TOBEPXHOCTHIO METAJLIOB.
DITUTICOMETPHS.

OnTuka aHU30TPONHBIX cpell. [Tpenomienne cBeTa Ha rpaHULE aHU30TPOITHON
cpensl. Iloctpoenus I rolrenca qyist OqHOOCHBIX KPUCTAJIOB.
[Honspuzanmonnsle ycrporcTa. [Ipu3mel Pomona u Cenapmona. Kunkue
kpuctaiuibsl ¥ JKK akpaHbl.

NuayuupoBaHHas ontudeckas ann3orponusd. DoTtoynpyrocTs.
Onekrpoontuueckue 3pdextol Keppa u [lokkensca. Ontuueckuit 3pdext
Keppa. Marauntoontuueckuii ekt Keppa.

HnTepdepenims ceera. UnTepdepomeTpsl ¢ genenueM no ammuryae. Komibia
Hrrotona. Uutepdepomerp duso.

HuTepdepoMeTpsl ¢ esIeHueM 1o BoJIHOBOMY GpoHTy. busepkaia @penens,
ownmHza buiie, 3epkano Jlnoiina.

MHorosyueBas untepdepenius. MureppepeHnoHHbIe CBETO(UIBTPHI.
MHorocaoiHbIE AUAIEKTPUYECKHE 3epKaia. [IpocBeTiIeHre TOBEPXHOCTEN
ontuyeckux geranei. ®akyabratuBHo: Oortorpadus Jlunnmana B
HaTypaJbHBIX LBeTaX. ['onorpammsl JleHUCIOKA.

Hudpaxius ceera. Jludpakimonnas peuietka. Paspemaromnias crnocoOHOCTh
JU(PaKIIMOHHOMN PEeleTKH U JU(PAKIIMOHHOTO CIIEKTPOMETPA.

dusnYecKre NMPUHIMIBI ONTUYECKOH Tonorpaduu. O6bemMHas rojiorpamma
JleHucroka 1 BOCCTAHOBJICHHUE rojiorpaduueckoro n300pakeHus B 0eom
csere. [{ludposas ronorpadusi.

IlepedeHsb 3aaHU AJI CAMOCTOSATEJIHLHOU PA0OTHI

3ﬂel<mpomazuumubte 60JIHbl. HOﬂﬂplB’dl{lHl ceema

1.

3anucath ypaBHeHUsT MakcBelsla B MHTErpaibHON (opMe, JaTh TOIKOBAHHUE
(U3UYCCKUM BEJIMYMHAM, B HETO BXOSAIINAM, H OOBSICHUTH (PU3NUCCKUI CMBICIT
dbopMyn — Kakue SBICHUS JICKTPOMarHeTn3Ma OHl (POpMaIbHO OMPENEIISIOT.
C ucnonp30BaHUEM TEOPEM, IMPABHJI M COOTHOIICHHH BEKTOPHOTO aHajn3a
npeoOpa3oBaTh MHTETPAIbHBIE ypaBHEHUST MakcBesuia B auddepeHIMaTbHYO
dbopmy.

BriBectn u3 ypaBHeHuit MakcBeiia B quddepeHianbHoi GopMe BOJTHOBBIE
YpaBHEHUS JISI DJIEKTPUIECKOT'O E(F,t) ¥ MAarHUTHOTO H (F,t) BOJHOBBIX IIOJIEH.
[Toxa3aTh, YTO BOJHOBOE BO3MYIICHHUE INIOCKONH BOJHBI OOIIEr0 BHJIA
E(t,z)=E(t—z/v),  pacmpoOCTpaHAIOIIEECS  BAOJAL  HAIpPaBJIEHUs z,
yIOBJICTBOPSIET BOJTHOBOMY YPaBHEHHUIO.

IToka3aTk, 4TO ypaBHEHHsS FAPMOHMYECKOH TIIOCKOH E(F,t) = E, cos(wt — KF + ;)

u chepudeckonn E(F,t) = J A, /rcos(wt —kr +@,) BOIH SBISIOTCS PELICHUAMH
BOJIHOBOTO YPAaBHEHHSI.
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6.

10.

11.

12.

3anucaTh ypaBHEHHE UWIMHAPUYECKOM BOJIHBI, PaCIpPOCTPAHAIOLIEHCS
HEPIIEHINKYIISIPHO OCH X 1a00paTOPHOM CUCTEMBI KOOPAUHAT.

[MonyunTh ypaBHEHHS ['€IbMrojiblia Ui KOMIUIEKCHOM amIuiuTyasl U (F)
BO3MYILIEHHUSA E(F,t) =U(F) exp(imgt) MOHOXPOMATHUYECKOW BOJIHBI.

Hcnonb3ys ypaBHeHHsa MakcBeuia OJy4YuTh BEIPAXKEHUE U1l BEKTOpA Y MOBa-
IoiinTHAra S = E X H TJI0CKOI{ 371€eKTPOMArHUTHOM BOJIHEL

Ilokazare, 4TO W3 ypaBHeHMH Makcsemna clenyeT IONEPEYHOCTh

3J1eKTPOMArHuUTHOH BoiHbl, E L H Lk, u To, uto BekTopa E,H,K cocTapisoT
IIPABYIO TPOMKY.

[loka3aTh, YTO MpPHU  CIONKEHHH JBYX  OJHOYACTOTHBIX  JIMHEHHO
MONSAPU30BAHHBIX B OPTOTOHAJBHBIX HAIpPABIEHUAX BOIHOBBIX KOIeGaHUiA
E,(z.t)=Ecos(ot—kz+o,)u  E,(z,t)=E,coslot—kz+¢,) pesyabrupyromee
KolnebaHHe MMeeT OSJUIMNTUYECKYI0 IIOJISPH3ALUIO, €CIH Pa3sHOCTh (a3
KONeOaHuH Ag,, M OTHOLICHHE UX aMIUIATY] E,,/E,, MMEIOT IPOH3BOJIBHbIE
3HAYEHUs.

[lokazaTh, 4YTO TpPU CIOKEHMH B3aMMHO HEKOI€PEHTHBIX JIMHEHHO
MONSAPU30BAHHBIX B OPTOTOHAJBHBIX HANPABJIEHUAX BONHOBBLIX KONEOAHMUIA
pe3yJIbTHPYIOIIEE CyMMapHOe KoJeOaHHe UMeeT Xa0THUECKYIO TONSAPU3AlHIO,
XapaKTEPHYIO JUISl €CTECTBEHHOTO CBETA.

[loka3aTh, 4YTO IMIMPUHA CIEKTpa BONHOBOIO 1Iyra Av  0OpaTHO
IIPOIOPLMOHAIBLHA BPEMEHHOH JIUTENBHOCTH LyTa T, T, ~1/Av. O606MUTH

3TO COOTHOLICHHWE IIMPHHBI CHEKTpa Av M JUINTEIIBHOCTH Iyra 1. Ha

Xa0TUYECKYIO MOCIEA0BATEIbHOCTh BOJHOBBIX LIYTOB M IMOKa3aTh, YTO BPEMs
KOTEPEHTHOCTh CBETa T, OOpPaTHO MPOIOPIIMOHANIbHA IIMPUHE €r0 CIEeKTpa

Av, a JUIMHA KOTEPEHTHOCTH CBETA |, OMpeNesseTcs: BLpaXKeHueM |, ~ 23 /AX,
e A, - CpeaHssd JJIMHA BOJHBI CBETa, AL - IIMPHHA CIEKTpa CBETa B IIKaje
JUIH BOJIH.

Ompaofceuue U npeiomjienue ceema

1.

Ha ocnoBe npuHmmma [rolreHca BBIBECTHM 3aKOHBI OTPAXKEHUS O =0, U
npenomiieHuss My SiNoy =N, SiNo, Jydeil cBera Ha TrpaHHIE pasiena IBYX

TUIEKTPUYECKUX CPEL.
BeiBectu opmynbsl @peHens A1 aMIUIMTYAHBIX KOIPQPUIUEHTOB OTPaKECHUS

cBeTa (PIEKTPOMATHUTHOW BOJIHBI) p" M p~ HA TpaHMIE pasuena JIBYX
JUDJIEKTPUKOB. PaccMOTpeTh ciiydan KojieOaHuUsl IEKTPUIECKOTO TIOJIS BOJHBI

B IUIOCKOCTH TAJCHUS p” (ag,ng,ny) = p" (ag,0p) ¥ TEPHeHAUKYISIPHO
IUIOCKOCTH TmameHus p-(oy,n;,N,) =p-(0ty,a,). FCIoap30BaTh TIpaHUYHBIE
YCIIOBHSL HENPEPBIBHOCTH dJIeKTpHueckoro E(X,y) u maruutHoro H(X,Y)
BOJTHOBBIX TIOJIEH Ha TpaHuIax pazaena (X,Yy) cpen.

[Toctpouth Tpaduku KOIPPHUIMEHTOB OTPAKEHHUS CBETa OT TPAHMIIBI pa3jeria
JTUDJICKTPUYECKUX CPeJl B 3aBUCHUMOCTH OT YIJIa TaJCHUS p|| (ag), pT (o) mpu
3aJJaHHbIX K03 (dUIMeHTax pejoMiIeHus cpen Ny u N,. PaccMoTpers cityyaw,
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Koraga nl < n2 N KOoraa nl > n2 . CI[CJ'IaTI) (I)I/ISI/IIIGCKI/Ie BBIBOJBI U3 IMTOCTPOCHHBIX

rpaduKoB — 00 U3MEHEHUH COCTOSHHS MOJSPU3ALNU CBETA IPU OTPAKEHHUHU, O
BO3HHUKHOBEHHUH ()a30BbIX CABUTOB, O TOJHOM BHYTPEHHEM OTPAKECHUU.

[Toctpouts rpaduku KOdPEGUIUEHTOB OTPAKEHUS W TPOIYCKAaHUS CBETa IO
MOITHOCTH Iy4YKa CBE€Ta — OJHEPreTHYECKHX KOI((UIIMEHTOB OTPAXKEHUS U
MPOITyCKaHUs, Ha TPAHULIE pa3/elia ABYX AUIICKTPUKOB B 3aBUCUMOCTH OT yTia

nagesms: R (o), Tl (0g), RT(0p), T (ag). PaccMotpers citydan Ny <Ny u
N >nN,. Iloctpouth Tpaduku dHEpPreTHYECKUX KOIDOUIIMEHTOB OTPaKCHHUS
R(oy) m mpomyckanusi T(op) A7 XaOTHYECKH MOISIPU30BAHHOTO CBETA —

€CTECTBEHHOI'O CBETA, U LIUPKYJSIPHO MOJIIPU30BAHHOIO CBETA.

Ucnonb3ys hopmynsl OpeHensi, TOTYyYUTh BhIPKEHUS [0 (Pa30BbIX CIIBUTOB
JIMHENHO MOJIAPU30BAHHBIX BOJIH, UCIIBITABIINX MMOJHOE BHYTPEHHE OTPAXKECHHUE,
C HamnpaBlEHUSMU KoJieOaHUN TapajijIeIbHO W MEPHEHAUKYISIPHO IUIOCKOCTH

naneHus: Ao(og) :(p” (0g) — ¢ (0g), B 3aBUCHMOCTH OT yIJa MajeHHsS Ol
IpH 33JaHHBIX KO (HUITUEHTAX TPETOMIICHHS cpel Ny U N, .

V3y4nTh TPUHIUIBI PACIPOCTPAHCHUS CBETa B BOJOKOHHBIX CBETOBOJAX Ha
OCHOBE SIBJICHUS TIOJTHOTO BHYTPEHHETO OTPaKEHHUs cBeTa. BeiBecTH dopmyiry
JJIS YUCIIOBOM amepTypbl omTudeckoro BojokHa NA=ngsinog = JnZ —nz,
rae N - MmokasaTesb MPeJOMIICHHS OKpPY’KaroIled BOJOKHO CPEedbl, Oy - Yol

MaJieHusl Jiyda CBEeTa Ha MOBEPXHOCTh TOpIA CBETOBEAYLIEH CEpALEBUHBI
BOJIOKHA, Ny M N, - IOKa3aTeau MPEIOMIIEHHs] CEPALEBUHBI U O0O0JIOYKH

BOJIOKHA, COOTBETCTBEHHO.
[MoyunTh BBIpaXKEHHS IS aMIUTUTYIbI Konebanuit F,(Z) BO BTOpoOil cpene

IIpHA IIOJJTHOM BHYTPCHHCEM OTPaXCHHHU CBECTA B 3aBHCHMOCTH OT PAaCCTOSAHUA Z
OT I'paHUNbBI pa3fciia CpcAd NpU 3aJaHHOM YIJIC MAACHUA O KW IIOKA3ATCIIAX

IPEJIOMIICHUA Cpeax Ny U Ny .

Onmuxa aHu30mponHvIX cpeo

1.

Ucnonp3ys npunumn [rolireHca um mocTtpoeHus [rOMreHca mnokaszaTh XOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyueil CBETa, MPEJIOMJICHHBIX Ha TPAHUIIE
M30TPOMHOM M aHU30TPOIHOM OJHOOCHOM CpE€ll NMPHU PA3JIUYHBIX OPUEHTALUSIX
ONTUYECKON OCH AaHU3O0TPOIHOMN CPEbI IO OTHOUIEHHIO K TIJIOCKOCTH TMAJICHUS U
IpaHULE pa3lena Cpes.

[Tonyunts GopMyny Ui MHTEHCUBHOCTH CBETa, MPOIICAIIETO Yepe3 CUCTEMY
(monsipoun P1, dazomyro mnactuny @I, monspuzatop P2) B 3aBUCUMOCTH OT
B3aMMHOW OpHEHTAIMM OCEW MpoIycKaHus W mnossipu3atopoB Pl u P2 u
ontuuecko ocu PazoBoil miactuabl OII — B 3aBUCUMOCTH OT YIJIOB MEXKIY
BCEMH IJTUMH OCsAMH. [lamarommii my4oK CBE€Ta MMEET XaOTUYECKYIO
MOJISIPU3ALMI0 - €CTECTBEHHBIM CBET. lloTepu Ha oOTpakeHHWe OT TrpaHeu
MOJIIPOUIOB U (Pa30BOM IITACTUHBI HE YIUTHIBATD.

N3yunTh mnpouecc mnpoXOXKICHUS W JBOMHOIO JIYYEHPEIOMIICHUS CBETa B
npusmax Bomnactona u Cenapmona. [1onyuuTh BeIpakeHUE ISl yria f MEXIy

JMHENHO MOJSPU30BAHHBIMU JIydaMd Ha BBIXOJE TOW M JIpyrol mpusm B
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3aBUCHUMOCTH OT IIOKa3aTtejeu IMPCIIOMJIICHH A OOBIKHOBEHHOT'O n u

o

HEOOBIKHOBEHHOI'O N, JIyyel CBETa B MIPU3ME U OT YIJIa o MEXIY ACIUTEIbHON
— TUIIOTEHY3HOM, U KATETHOU T'PAaHAMH IIPU3M.

Humepdghepenyun céema

1. TonyuuTh BbIpaKEHHE [JIsi HMHTEHCUBHOCTH KOJ€OaHM B CyMMapHOM
BOJIHOBOM T10JI€ MIPU HAJIOKEHUU U UHTEp(PEpEeHIINH IBYX MOHOXPOMATHUECKUX
BOJIH - C OJMHAKOBBIMM YacCTOTaMM M OJMHAKOBBIMU HaIlpaBICHUSMU
KOJIeOaHMI - B 3aBUCUMOCTH OT Pa3HOCTH (pa3 3TUX BOJIH, UCTIOIb3YS:
a) METOJ] BEKTOPHBIX JAHarpamMM JJisl CIIOKEHHS KOJIeOaHui;
0) npeacTaBieHUe KojaeOaHUN U BOJIH B KOMILJIEKCHOM hopme.

2. Paccmotperts iBa cimyyasi:
1) CrioxeHue CKaJISIpHBIX KOJeOaHWi - KOJIeOaHHs B CKJIQJIbIBACMBIX BOJIHAX
COBEPILIAIOTCS B OJIMHAKOBBIX HAPABJICHUSIX;
2) CroxeHre BEKTOPHBIX KOJICOaHUI — MEXIy HaIpaBlICHUSIMH KOJeOaHUI B

UHTEP()EPUPYIONINX BOJHAX €CTh HEKOTOPBIX yroi B, 0 < <90°.
3. IMomyuuts BBIpaKEHUE TUTSt MHTEHCUBHOCTHU uHTEep(PepeHIIn
MOHOXPOMAaTHYECKUX BOJIH C pa3HbIMH 4YacTOTaMU ®; U ©,. Onpenenurs,

Kakol 4acTOTOM cpabaTbiBaHUS JOJDKEH 007aaarh (OTOAETEKTOp IS
HAOJIOJIEHUST KAapTUHBI (CUTHANa) HMHTEP(EPEHLMH BOJH C Pa3IUYHbIMU
YaCTOTAMH.

4. Vcnonb3ys KOMIBIOTEPHYI0 MaTEMAaTHYECKYl0 Mporpammy, Hampumep
MathCad, nmoctpouTs rpadmk HU3MEHEHHs WHTEHCUBHOCTH HHTEp(depeHunn
HEMOHOXPOMAaTHYECKUX BOJH B 3aBUCUMOCTH OT PAa3HOCTU XOJa BOJH A B
uHTep(PepeHIIMOHHOM cucTeMe (MHTepPepoMeTpe):

a) IpY 3aJJaHHOM YaCTOTHOM cIieKTpe BoyH () = dg exp(— (o— 0)0)2 / ACOZ);
0) npu 3agaHHOM  (QYHKIMM  BPEMEHHOM  KOTE€PEeHTHOCTH  BOJIH

v(A) = exp(- A2/12).

5. Ucnonp3yss KOMIBIOTEPHYIO MaTeMaTHYECKyI0 TMporpamMmy, HampuMep
MathCad, paccuutaTh ¥ TIOCTPOUTH W300pakeHUs HUHTEPHEPESHIITMOHHON
KapTuHBI B onbiTe HproTOHA — KoJib1ia HptoTOHA:!

a) B MOHOXPOMAaTHYECKOM CBETE;
0) B MOJUXpOMATHYECKOM cBeTe (0eloM CBeTe€ BHAMMOTO Juara3oHa) —
UHTEPPEPCHIIMOHHYIO KapTHHY TIPEICTaBUTh B TPAJaIlUsIX CEpOTO U B I[BETE.

6. Ucnonw3zys  dopmyny  O¥ipu s  UHTEHCHUBHOCTH  MHOTOJy4EBOM
unteppeperun B uHTepPepomerpe Dadpu-Ilepo U  KOMIBIOTEPHYIO
MaTeMaTH4eCcKyro Tmporpammy, Hampumep MathCad, noctpouts rpaduku
3aBUCUMOCTH HHTCHCUBHOCTH:

a) oT pasHoctH (a3 UHTEePGEPUPYIONMUX BOJH TPU  PaA3IAYHBIX
kodpdunmentax orpakeHuss R 3epkan  uHTepdepomerpa: R =0.09,
R=0.1,R=0.5,R=0.;

0) OT JUTMHBI BOJHBI A IPH 33JaHHOW Pa3HOCTH XOJa BOJH B HHTEp(EpoMeETpe.
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Jugppaxuus eonn
1. Ucnonb3yst  nudpakuuonnsii  uHTerpan — @penens-Kupxropa u

KOMIBIOTEPHYIO MaTeMaTH4ecKylo mporpammy, Hanpumep MathCad,
MOCTPOUTH TpadUK W3MEHEHHUs HHTeHCUBHOCTH |(Z) B mone mudpakuuu
CBETa Ha KPYIJIOM OTBEPCTHH B HEMPO3PAYHOM SKPAHE BJIOJIb ONTHYECKOU
OCH Z B UHTepBaJie AZ = Z; — Z, , COOTBETCTBYIOIIUM U3MEHEHHIO YKCIIa 30H
@penensa B orBepctuu oT 15 o 0.5: Z; - 15 30H @PpeHens B npenenax
OTBEpCTUS; Z, - 0.5 mepBoi 30HbI DpeHest B Ipeaenax OTBEPCTHs.

2. Wcnonp3ysi KOMIBIOTEPHYI0 MAaTEMaTHYECKyl0 MpOrpaMMy, HarpuMep
MathCad, moctpouth rpadukd HOPMHUPOBAHHONW HMHTEHCHUBHOCTH CBETa
I(Sin a)/ I (sin o= O) B KapTuHe audpakiuu dpayHrodepa napaaienbHOTO
Iy4yKa CBETAa Ha aMIUTUTYJIHOM IU(PAKIMOHHON pEIIeTKe ISl Pa3IndHOro
gucia menei pemetkn: N=1, N=2,N=3, N=5 N=10,N=30, u T.x1.

3. Hcnonp3ys rpaduyeckoe MoCTpOSHUE Ui paclpeiesIeHuss MHTEHCUBHOCTH
cBeTa B kKapTuHe nu¢ppakunn dpaynrodepa Ha nudpakMOHHON penieTke
IIPOBECTH MCCIIEIOBAHUE W ONPENEIUTh HEOOXOAMMOE YHCIO IITPUXOB
pPEUIeTKU JJI Pa3pelieHHs] CIIEKTPAIbHBIX JUHUI HAaTPUEBOTO ayOsieTa BO
BTOPOM MOPsIIKE TUpaKIuy.

4. PazpaboTtaTh W HapUCOBaTh C  HCHOJB30BAHHUEM KOMIBIOTEPHOTO
rpaduueckoro penakropa, Hanpumep CorelDraw, ONTHYECKYIO CXEMY
3alHUCU TOJOTPaMM B CXOASAIIUXCS OOBEKTHOM M OMOPHOM IIyYKax CBETa.
Onpenenuth  HEOOXOOUMYIO  MPOCTPAHCTBEHHYIO  pa3pelIarollyro
COCOOHOCTh (poTOAETEKTOPA ((HOTOMIACTUHKH, POTOTEPMOILIIACTUKA U T.A.,
MaTpUYHOTrO (OTOJAETEKTOPA), UCIOJIb3YEMOIO AJIA 3alUCH TOJIOTPAMMBI IO
pa3paboTaHHOW CXeMe C Y4YeTOM YIJIOB TMaJIeHUHA ITy4KOB CBETa Ha
dboToperucTparop.

5. HapucoBath cXxeMy BOCCTAaHOBJIEHUS C aHAJOTOBOM  TOJIOTPaMMBI
O00BEKTHOM BOJIHBI CBETA W HAOIIOACHHUS MHUMOTO M300pakeHni 00beKTa.

Monexyaapuasa onmuxa. Henuneiitnaa onmuka

1. Kiraccnueckas 351eKTpoHHas Teopus aucrepcuu. CaMOCTOSITENBHO:
DKCnepruMEHTAIBHBIE METO/IbI MCCIIEI0BAHNS aHOMAJIbHOM IUCIIEPCUU.
Merton ckpemieHHbIX TpusM. UHTEepdepenmonasiii Metoa. Meron
"KprokoB" P0Ox1€CTBEHCKOTO.

2. DddexT BpalieHus HanpapiieHUs (MJI0OCKOCTH) MOJISIpU3AIH MPU
pacnpoCTpaHEHUU CBETA B BEILIECTBE.

3. CamocrogarenbHo: OnbiT @penens. Caxapometpus. [lonsipumeTpsl.

4. Ontuka aeuxymuxcs tea CamocrostenbHo: CKOPOCTh CBETA U
METO/IbI €€ OlpeeNneHus. ACTpoHOMHUYeCcKre MeTo bl Pemepa (1o
cnytHukam FOnurepa) u bpannes (meron abeppariuii).
Jlabopatopubie MeToasl Duso (Metoxa npepbiBanmii ) 1 Dyko ( MeTO
Bpararomerocs sepkana ). CoBpeMeHHbIE Ta0OpaTOPHBIE METOIbI
ONnpeaeeHUs] CKOPOCTHU CBETA.
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6.4. KoHTpo/IbHbIE BONPOCHI M 33JaHUA /15l IPOBeeHUS TEKYIIero KOHTPOJIs

6.4.1. Bonpochl 1Jisl IPOBeeHNsI TEKYIIEro KOHTPOJIsI 10 JeKIIHOHHBIM
3aHATHIM

Pa3zgen 1: DieKTpOMAarHuTHbIEC BOJHBI ONITHYECKOI0 JHANA30HA.

[Monsipu3anua ceera

Omnpenenenne abCcoNMOTHOrO Noka3aTens npenomienus. Cesi3p N ¢ €.

BosiHOBOE ypaBHEHUE.

YpaBHEHHUS MJIOCKON U CPepUIECKO MOHOXPOMATHYECKHUX BOJIH.

JlyivHa BOJIHBI, YaCTOTA, BOJTHOBOM BEKTOD, (ha3a BOJIHBI.

3anuch ypaBHEHHsI BOJIHBI B KOMIUIEKCHOM BuJe. KoMIUIEKCHAs aMIIIUTy 1a.

YpaBHEeHUE KBa3UMOHOXPOMATUYECKOU BOJIHBI.

['padmueckoe nmpencraBiaeHe KBA3UMOHOXPOMATHUECKUX KOJIeOaHMil.

CrnektpanbHoe npezcrasieHue konedanuil. Muterpan ®@ypee.

CBs3pb BpEMEHH KOT€PEHTHOCTH C IIMPHUHOM YacTOTHOrO crekrpa. JlimuHa

BOJIHOBOT'O I1yra.

10. OObpeMHas MIIOTHOCTh PHEPTUH 3J1. MarH. BoJdHBL. Bektop Ymosa-IloitHTHHTA.
MHTEHCUBHOCTH CBETA.

11. Jucnepcust BemiecTBa. ['pymnmoBasi CKOpPOCTh CBETa U €€ CBA3b C (ha30BOM
CKOPOCTBIO.

12. B3auMHas OpUEHTaNUs BEKTOPOB E,H,k >IEKTPOMAarHUTHON BOJIHBEL.

13. JluneitHasi, KpyroBas, JJTUNITUYECKAS U XaOTUYECKasl TOJSIPU3allnsl BOJH.
14. VYcnoBus modydeHUs JTUHEHHONW W KPYTrOBOM TOJIApU3AIMM BOJHBI TIpHU
HAJIOKEHUU JBYX OPTOTOHAIBHO JIMHEWHO MOJISIPU30BaHHBIX BOJIH.

CoNoRLDE

Pa3znea 2: OTpaxkeHune U nmpejioMJIeHHE CBeTAa

. I'paHnuHBIE yCIOBUS IS MAJAOLIEr0, OTPAXXEHHOTO U MPEIOMIIEHHOIO MTOJIEH.

3aKOHBI OTPAKEHHUS U MTPETOMIICHUS.

[IpenenbHbIN Yol MOJHOIO BHYTPEHHETO OTPAKECHUS.

dusnueckuii cMmbica hopmyn Openerns.

['pacduixum 519 aMIITUTY IHBIX KO3(PPUIUEHTOB OTPAXKEHUS IPU N, <N, .

['paduixm a1 aMIIUTY IHBIX KO3(PHUIUEHTOB OTPAXKEHUS IIPU N, >N, .

3HaueHUEe AaMIUTUTYJHOrO Kod(@HIMEeHTa OTpakeHHUs TMpPH HOPMAIBLHOM

nageHuy opu n, =1, n, =2.

8. I'paduiku mys sHEpreTHUYECKUX KOA(PHUIIMEHTOB OTPAKEHUS TIPH N, <N, .

9. I'paduku nyist sHEpreTUUECKUX KO3PGUIMEHTOB TPOIYCKAHUS MPU N, <N, .

10.¥YcnoBue bprocrepa.

11.KoaddumumenT oTpaxkeHus TpU  TPOU3BOJIBHOM  a3uMyTe€  JIMHEHHOM
NOJISIpU3ALU Y.

12.KoaddummeHT oTpaskeHust 1Jisi €CTECTBEHHOTO CBETA.

13.TlonyyeHnne KpyroBoil MOJSPU3ALUU TMPU TOJHOM BHYTPEHHEM OTPaKCHHH.
[Tapannenenunen Openens.

14 .Tlonspuzanus cBeTa IpU OTPAXKEHUH OT METaIa. DJUTUIICOMETPHUSI.

No akowhE
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Pa3zgen 3: OnTuka anu3oTponubix cpea. Kpucraanoonruka

1. AuumsorponHas cpeaa. JudnekTpuueckas MPOHUIIAEMOCTb ISl aHU30TPOITHOM
Cpenbl.

Onrtuueckas OChb, TNIABHOE CEYEHUE KPUCTAILIA.

CxeMarnyeckoe M300pakeHue BOJHOBBIX MMOBEPXHOCTEH TOUEYHOTO UCTOYHUKA
B OJJHOOCHOM KpHUCTaJLIE.

[Tpumep noctpoenus ['rolrenca Ha rpaHUIe AHU3OTPOITHOM CPEJIbI.

Ypasuenue 1 Gpa3zoBoil CKOPOCTH BOJHBI B OJTHOOCHOM KPHUCTAJLIE.

VYpaBHEHUE AJI Ty4eBOW CKOPOCTH BOJIHBI B OJJHOOCHOM KPHUCTAJLIE.

[Tonspown.

da3oBas mIacTUHKA Ao/4.

. DaszoBas mIacTHHKA Ag/2.

10.3akon Mautoca.

11.ITpu3zma Hukous.

12.TTpuzma Bomnacrona.

13.DoToynpyrocTts.

14. 93¢ dext Keppa.

Pa3nea 4: UuTepdepenuus ceera

1. YpaBHeHue uHTeppepeHInd MOHOXPOMATHUECKUX BOJIH.

2. I'paduk MHTEHCUBHOCTHU CBETa B UHTEP(EPEHIIMOHHONW KAPTUHE B 3aBUCUMOCTHU
OT Pa3HOCTH X0/ BOJIH.

3. Cs3b pazHocTH (a3 u pa3HOCTH X0/1a BOJIH.

4. YcnoBust Ui pa3HOCTH (pa3 v pasHOCTH XO7a BOJIH JJIsi Max u Min
UHTEpPEPEHIINH.

5. Cxema unreppepomerpa MaiikenbcoHa. Pa3HOCTh X0/1a BOJIH B
UHTEpPEPOMETPE.

6. Cxema maTepdhepomeTpa Maxa-Ilennepa.

7. Cxema unreppepomerpa IOnra. YpaBuenue s nepuoza nojoc FOnra.

8. Pammyc mpocTpaHCTBEHHOM KOTEPEHTHOCTH CBETa. Y CIIOBHE HAOIIOACHUS MTOJIOC
FOnra.

9. CBs3b BpEMEHH U JUIMHBI KOTEPEHTHOCTH CBETA C ITapaMeTPaMHU €ro YaCTOTHOTO
CIEKTpaA.

10.CooTHo1IeHNE MEXTY Pa3HOCTHIO X0/1a BOJIH U JJIMHOW KOT€PEHTHOCTHU AJIst
HAOJIOICHUS SIBJICHUSI HHTEPPEPESHITNH CBETA.

11.Cxema untepdepomerpa Pabpu-Ilepo.

12.YpaBHeHue Diipu 1J1s1 3aBUCHMOCTH MHTEHCHUBHOCTH B HHTEP(PEPEHITMOHHOM
KapTUHE OT pa3HocTH (a3 uHTepdepupyromux Jyyel B uHTephepoMeTpe
dabpu-Ilepo.

w N

©ooNOO A

Pazgea S: Iudppakuusa ceera

1. ITpunuwmn I'toiirenca. [punnun I[toiirenca-Openerns.

2. Nnrerpan ®@penens-Kupxroda — popmanbHOe BbIpakeHUE MPUHIINIIA
['ronrenca-®Openerns.

3. @opmyna s paanyca M-oi 30061 Openens.
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4. Cxonbko 30H OpeHens yKiIaabIBaeTCs B MpeAesiax Kpyriaoro OTBEPCTUS IS
OIIPEIETICHHOIO MOJIOKEHUS TOUKH HaOmoneHus P kapTunsl audpakunu
OJIMYKHETO IO,

5. HapucoBaTh BEKTOPHYIO AMArpaMMy JJIsl aMIUIUTYIbI IOJIS B TU(PAKLMOHHON
KapTuHe OpeHens Ha KpyTriioM OTBEPCTUHU AJI 5 OTKPBITHIX 30H Dpenens.

6. YcnoBue s min B nudpakunonHoi kaptiuae Opaynrodepa Ha mienw.

7. BelpaxkeHue J1s yIJIOBOM pacXOJUMOCTH ITydKa CBETA.

8. YcmoBue riaaBHBIX MaX audpakiiuy cBETa Ha JUPPAKIIMOHHON pelIeTKe.

9. Pazpemaromas cnocoOHOCTh TU(PPAKIMOHHON PEIIETKH.

10. OnTuyeckas cxema 3arucH roJiorpaMMal.

11. YcnoBue bparra s nudpakiinoHHOTO MopsaKa AUPPaKIMKA CBETa Ha
00beMHOM TUPPAKIIMOHHON pelIeTKeE.

Pa3zges 6: MoJiekyJasipHas ONITHKA
. YpaBHEHUE JBUKEHUS AJIEKTPOHA B ATOME B M0JIE CBETOBOU BOJIHBI.
. JlucriepcuonHas KpuBas n(w) IJIs rasa.
. ®opmyna Komm.
. ®opmyna Jlopenu-Jlopenrtua.
. 3akoH byrepa.
. YpaBHEHME TIIOCKOUN BOJHBI B MOTJIOMIAIONIECH CpETE.
. ®opmyna Pernest 1711 MHTEHCUBHOCTH CBETA, PACCESIHHOTO B MYTHOM CpeJie.
. Db dext Dapanes.
. MounekynsipHOe paccesiHue.
10. O6BsacHEeHHE TOTyOOTO IIBETA HEOA.
11. B kakoM HampaBl€HUU PACCEIHHBII B MYTHOM Cpele CBET JIMHEHHO
MOJISIPU30BaH.
12. BoipaxkeHue i1 HEJIMHEMHOUM NOoJIIpr3aliy CPEbl B TIOJIE CBETOBOM BOJIHBI.
13. I'enepanus BTOpO TapMOHUKH.
14. TTpuuunsl 3¢ dexra camoPOKyCUPOBKH CBETA B HEJIMHEWHOMN Cpejie.

O 0NNk W -

Paszaen 7: OnTuka ABUKYIIHUXCH CpeN
1. CkopocThb CBETa M METOJIBI €€ U3MEPEHUS — TaOOpPaTOPHBIC U
aCTPOHOMUYECKHE.

2. IlposiBnenus rhdexra IBIKEHUS Cpeibl B HHTEP(PEPEHIIMOHHBIX OTBITAX.
OmnwiT ®uzo. Dddext Canbska. OnbiT MalikenbcoHa.

3. Dddext lonepa B onTUke.
4. TlposiBnenue rddexra Jlomnepa B npu uHTEpPEpEeHINH U TUPAKIINH CBETA.

6.4.2. KoHTpOJIbHBIE BONPOCHI U 3aJJaHUS JJISl IPOBEICHUS TEKYLIEro
KOHTPOJIA 110 JIA00PATOPHBIM 3aHATUAM

I'eomeTpuyeckas onTuka

1. Hanummure 6e3 BbIBOJA 0O0IIYyI0 (POPMYITYy TOHKOM JIMH3BI U MOSCHUTE CMBICI
BCEX BEIIMYHH, BXOJSIINX B HEE.

2. PaccMoTpuTe pasnuyHbBIE Cllydad MOCTPOCHHUsS XOJa Jiyded B COOMPAIOIIUX H
paccenBaroNINX JIMH3AX.
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3. Kakumu meronamu onpenenstorcss (OKyCHbIE PACCTOSHUS JIMH3 B HACTOSMICH
pabote?

4. Kaxue Buapl abeppauuii CylecTByOT?

5. Kak Oyner Bectu ceOsi mapajjiesbHbIM MTy4YOK HEMOHOXPOMATUYECKOTO CBETA,
IPOXOs Yepe3 TOHKYIO JIUH3Y?

6. ByayT nu nepecekaTbCsl B OJJHOW TOYKE MapajjIesIbHO MaJalolie Ha PEAbHYIO
auH3y ayun? Kakue u3 myueit nepecekyrcest Onmke K JIMH3€e: Oosee ynajaeHHbIe
OT [VIABHOM ONTUYECKOM OCH WM MEHEE YJalICHHbIE?

7. YTo M3MEHUTCA Yy TOHKOU JIMH3BI, €CJIA C OJJHON CTOPOHBI €€ HaXOAUTCS BO3AYX,
a ¢ apyroit — Boja?

8. Iloctpouth X0xa Jydel B WICAIBHOM JHMH3E B Clydasx, KOTJa HM300pakeHUE
Oyznet: 1) yBenu4eHHbIM; 2) YMEHBILIEHHBIM; 3) NpsIMbIM; 4) epeBEPHYTHIM; 5)
JNEUCTBUTEIbHBIM; 6) MHUMBIM. Kak pacnonoxkeHsl MpU 3TOM APYr
OTHOCHUTEJIBHO JpyTa MpeIMET, JINH3A U €€ POKYChI?

9. Kak uX OLIEHUTH MO JaHHBIM M3MEPEHUN PaTUyChl KPUBU3HBI MOBEPXHOCTEU
JIMH3bI?

10.0Ouenure yriipl Mexay ONTHYECKON OChIO U JIydaMH B BallleM SKCIIEPUMEHTE.
MoXHO JIn cUWTaTh Takue JIydd NapakcuaibHeiMHU? [IpuMuTe BO BHUMaHHUE
KPUBH3HY IIOBEPXHOCTEN JIMH3.

11.KakoBbl OCHOBHbBIE OTIMYUS WJCAIBHON ONTHYECKONW CHUCTEMBI OT PeabHOU?
Kakwne u3 HuX BBl HAOIIOJAJIN HA ONBITE?

12.Kakum 00Opa3oM BO3HUKAIOT JEHCTBUTENBHBIE W300paKCHHUSI B ONTHYECKUX
cucremax?

13.B dYeM CymHOCTh TEOPWUU HICATBHONW onTHdeckoi cuctembr? Kakumu
napamMeTpaMM XapakTepu3yeTcs uaeaibHas ONTUYECKasi cucrema?

14 .TTpuBeaute npumep rpapuyeckoro MOCTPOEHUSI M300pPaKEHU B ONTUYECKOU
CUCTEME, MCIOJIb3Ys €€ KapAUHAIbHbIE TOUKHU.

15.Kakoii Metox ompefeleHuss KapAWHAIbHBIX TOUYEK PEKOMEHIyeTcs B
npeasiaraemMoi 1abopatopHoi padbore?

16.TTosicauTe, kKakuM 0Opa3oM siBIieHWE AU(PPAKIIMKA CBETa OrPAHUYMBACT
pa3peraroiyo crnocOOHOCTh ONTHUYECKUX CHCTEM.

17.Kakyro BenMYMHY MPUHUMAIOT B KaU€CTBE MEPhI Pa3peliaroiei criocoOHOCTH
ONTHUYECKHUX CUCTEM?

18.B yeM coctouT MeTOA MPAKTHUYECKOTO OMNpEeIeNieHUs paspeliaroniei
CIIOCOOHOCTH ONTUYECKON CUCTEMBI?

19.C nomonipto kKakux (HOpMyJa MOKHO BBIYUCIUTH YBEJIMYEHHE OOBEKTHUBOB
3pUTEIBHON TPYyObl 1 MUKPOCKOTIA, a TAKXKE YBEJIMUYCHHUE OKYJIsipa?

20.T'ne pacrnosiaraetcsi BBIXOJIHOM 3pavyoK B 3pUTEILHON TPyO€ U B MUKPOCKOTIE?

21.0T KaKuX MMapaMeTpoB 3aBUCUT YBEIMYECHHE 3PUTEIILHON TPyObl U MUKpPOCKOIIA?

22.Kak MOXeT ObITh U3MEPEHO PACCTOSHUE HAWITYUIIIETO 3pEHUs?

23.Kakumu MeTofamMu  HM3MeEpsieTcsd  YBEJIMUEHHE 3pUTENbHOM TpyObl H
MUKpoOcKorna?

24 . Kak u3mepsieTcs moJie 3peHust 3pUuTeabHON TPpyObI?

25.I1ocTtpoiite X0 JTyuel B 3pUTENbHOI TpyOe M MUKPOCKOTIE?
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26.ChopMynupoBaTh 3aKOH NPEIOMJICHUS € TOSCHUTh (PU3NYECKUA CMBICT
OTHOCHUTEIBHOTO M a0COIIOTHOTO MOKa3aTeseil mMpeloMIICHHUS.

27.ChopMyaupoBaTh YCJIOBUS, IPU KOTOPBHIX HAOMIOAAETCS MOJIHOE BHYTPEHHEE
orpaxeHnue. [lomyunts popMyiy Juist onpeesieHus IpeIeIbHOTO yria MOJIHOTO
BHYTpPEHHETO OTpaxkeHus. OObSICHUTH 3aBUCUMOCTb BEIWYUHBI MPEACIBHOTIO
yriia OT JUIMHBI BOJIHBI.

28.Iloctpouth xox nydedr B pedpakromerpe UPD-22 npu MOHOXpOMATHYECKOM
ocBenieHun. Kakyro posb urpaet B mpubope KOMIIEHCATOP AUCTIEPCUH?

29.Kak dopmupyercs n3obpaxenue B (POKaATBHON MIOCKOCTH 3PUTEIHHOU TPYOBI
IIPU OCBEILIEHUN OEJBIM CBETOM?

30.ITouemy B pedpakTOMETpe HENb3s BECTH HU3MEPEHUsl MpeAeNbHOro yria 0e3
3putenbHOU TpyOsl? KakoBa ee posnb?

31.Yto Takoe KOMIEHCATOP JUCTIEPCHH, B UYEM COCTOUT €ro JAeiCTBHE?

Cunexkrpockonus

1. IlocTpouTh X0A JIyyeil B CIEKTPOIrOHUOMETPE.

2. OOBSACHUTH aBTOKOJUTMMAIIMOHHBIN CIIOCOO YCTaHOBKH 3pUTEIILHON TPYOBI HA

OECKOHEYHOCTb.

OOBSICHUTH METOJIUKY MU3MEPEHHUS YTJIa HAUMEHBIIIETO OTKJIOHEHUSI.

4. TlosiCHUTB CMBICII YTJII0BOM AUCIIEPCUM MTPU3MBL. UeM onpesensercs paccTosiHIe
ME¥XK]ly CHEKTPAJIbHBIMY JIMHUSAMU?

5. Uto Takoe paspelmiaroiias cuia CiekTpajibHoro npudopa? Uem omnpenensercs

paspelaronias cujia IpuoopoB ¢ MPU3MON?

Ha yeM 0CHOBaH Ka4yeCTBEHHBIN CIEKTPAIBLHBINA aHAIN3?

2. Tlocrymatel bopa, cxema ypoBHe# sHeprun aToma. Ilepexosl ¢ u3ydeHueM u

MOTJIOIIEHHUEM.

OnTuyeckas cxema CIeKTPaIbHOro Mpubopa M Ha3HAYEHUE OTEIbHBIX y3JI0B.

4. Kak Qopmupyercs u3o0pakeHHe BXOAHOW IMIeNd B (DOKAIBHON TIOCKOCTH

00BEKTHBA KaMephl?

KakoBo Ha3HaueHue MPU3MBbI?

6. OcHOBHBIE  XapaKTEPUCTUKH  CIEKTpaJbHOro  mpubopa:  aucrnepcus,
paszperaroiias CiocoOHOCTb, CBETOCHJIA.

7. OnTuueckas cxeMa MoHoxpomaropa YM-2. JlelicTBre MPU3MbI HOCTOSIHHOTO
yria oTkioHeHus (rpusma A6Ge).

w

=

w

o

Nurepdepenuns ceera

1. Jlatb onpezaenenue nHTephepeHInn.

2. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHUW W BOJIH M HX (PU3NUECKUN CMBICTT
(wactoTa, TmepuoA, KpyroBas 4acTOTa, BOJHOBOE YHUCJIO, CKOPOCTb
pacnpocTpaHEHUs BOJIHBL, AJIMHA BOJIHBI, aMIUIUTY/a, (aza).

3. CrnoxeHue rapMOHUYECKHX KoJieOaHUH. YCIOBHS MakKCUMyMa M MUHUMyMa

HEPrUH CYMMapHOTo KoyeOaHusl.

BriBon hopmyibl, CBsI3bIBAIOLIEH pa3HOCTDH (Pa3 ¢ pa3HOCTHIO XO/A.

[TocTpouTh BEKTOPHYIO auarpamMmy [Uisl  CJHOXKEHHS JIBYX T'apMOHUYECKUX

KoJIe0aHMil.

ok
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6. KakoBa omTuyeckas cxema W METOAWKA HWHTEPPEPEHIIMOHHOTO KOHTPOJIS
KauecTBa ONTUYECKUX JieTajei?

7. Uto Takoe TMpOOHOE CTEKIO U KAaKUM TpeOOBAHMSAM OHO  JIOJKHO
YIOBIIETBOPSTH?

8. IlomyuuTe MareMaThyeckoe YCJIOBUE€ HMHTEP(EpPEHIIMU CBETOBBIX Jydell B
BO3JIYIIIHOM 3a30p€ MEXKy MPOOHBIM CTEKIIOM M UCTIBITYEMOU JIETalbIO.

9. Jlaifte ompezaeneHue oOmEed M MECTHOM OIIMOOK M TMOSCHUTE TMOPSAJIOK HX
HAXOXKJEHUS HAa KOHKPETHBIX MpUMepax

10.BeiBog hopmynbl st pa3sHOCTH XoAa WHTEPHEPHUPYIONUX Jydeld B cXeMme
HabmoaeHus konen HeioToHa.

11.06bscHenue GopMbl HAOIIOIaEMBIX HHTEP(HEPEHIIMOHHBIX MOJIOC U UX
OKpPACKH.

12.Yt0 Takoe BpeMs pazpenieHus: GoTonpueMHuKa ?

13.Yto Takoe BpeMs U IJIMHA KOT€PEHTHOCTH?

14 .TlocTpouTs X011 JTydeit B uHTepPepennronnoit cxeme FOnra.

15.TTosy4uTh pa3HOCTh X0/1a OT IBYX KOT€PEHTHBIX HCTOYHHUKOB.

16.CpopMynupoBaTh yCIOBUS MAKCUMyMa U MUHUMYyMa UHTEHCUBHOCTH B
uHTEPPEPEHIIMOHHON KapTUHE.

17.TTouemy mipu ucnoib30BaHuM B cxeme FOHra nasepa, mepBoro oTBepcTus S He
HY>XHO?

18.YTo Takoe paanyc IpOCTPaHCTBEHHOW KOTEPEHTHOCTH?

19.TTomyunts GopMysly nmiisi pacueTra pa3HOCTH XOJa OT JABYX KOTEPEHTHBIX
WCTOYHHUKOB CBETA.

20.ChopmyaupoBaTh yCIOBUS MAaKCUMyMOB U MUHUMYMOB MHTCHCUBHOCTH CBETa
B MHTEP(HEPEHITMOHHON KapTHHE.

21.TTomyunTs opMyITy AJisl OTIpeAeTIeHHs epuoia cxemsl FOHTa.

22.1louemy mipu ocBemeHud 1ened B cxeme HOHra cBeTroM ¢ B3aUMHO
OpPTOTOHATBHOM MOJIsIpU3aIuell UHTEPPEPEHIIHS OTCYTCTBYET?

23.YeM orpaHMyuBaeTCS UYMCIO HAOIIOJaeMBIX II0JIOC B JIBYXJYyYeBOM
uHTephEPEHIIMOHHON KapTuHEe?

24.Yem BBI3BIBAIOTCSA CMEIIEHUS UHTEP(EPEHITMOHHBIX TTOJI0C?

JAudpaxuus ceera

1. 3amumwure yclioBUE MAaKCMMyMOB MHTEHCHUBHOCTH B ciliydyae AUQPpPaKIUU
®payHrodepa Ha TUPPAKIIMOHHON pelIeTKe.

2. YeM ompenemnseTcsl YUCI0 MAaKCUMYMOB, TIPAaKTHYECKH HAOII0aeMbIX B Cydae
JIBYX ILEJICH?

3. Uem ompenensieTcs KOHTPACTHOCTh IU(PAKIMOHHOW KapTHUHBI B CIydae

KBa3UMOHOXPOMATHUYECKOTO OOMydeHHUsi OT MPOTsHKEHHOro ucTtoyHunka? Kax

OHa CBSI3aHAa CO CTEMEHBIO KOTEPEHTHOCTH BOJH, MPUXOIANIMX OT Pa3HbBIX

niesnen?

Yem onpenernsieTcsi BeIMYMHA BBOAUMON KOMIIEHCATOPOM Pa3HOCTH X0ja?

5. Ha uem ocHoBaH npuHiumn Aeicteus npuoopa JIMP-2? Kakue BeIMUHHBI MOTYT
OBITh U3MEPEHBI C TIOMOIITLIO ATOTO Tprbdopa?

6. Kakum ob6pazoMm ocymiecTBisieTcsi HaOmoAeHne AU(PPaKIMOHHOW KapTHHBI B

&
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naHHOM padbote? KakoBo Ha3HaYeHWE ITUIHHIPUIECKOTO OKYJIspa’?
JudpakunoHHas pemeTka Kak CHEeKTpaldbHbI MpuOOp. YCiIoBHE TJIaBHBIX
MaKCUMYMOB, MHTEHCHUBHOCTh CBE€Ta B TJIABHBIX MaKCHUMyMax, PacCTOSHUE
MEXIy TJIaBHBIMM MaKCUMyMaMHU JUIsl CBETa C Pa3JIMYHBIMU JITHHAMU BOJIH.
KakoBa ammumMtyga cyMMapHOW BOJHBI, TPUXOMASIIEH OT OAHOW WIeNU B
MIPOU3BOJIBHYIO TOUKY 3kpaHa? Kak ckiabIBalOTCs BOJHBI OT Pa3HbIX LIEIeH?
N306pa3ute rpaduyecku pacrnpenereHue HWHTEHCUBHOCTU Tpu Audpakiuu
CBETa HAa PEUIETKE C M3BECTHBIM UYHCIIOM IIEJ€H M 3aJaHHbIM OTHOIICHUEM
nepuoja pelieTKy K MUPUHE MIEIH.

10.ITpenenbHas mupuHa TIaBHOTO MaKCUMyMa. Y CJIOBUE Pa3peIICHUs] OJU3KUX

CHEKTPaNbHBIX JIMHUH. Pa3pemaromas ciocoOHOCTh MU(PaKIIMOHHON PELIETKH.

11.BeiBecTu (popMyJibl 7Sl painyca 30HbI U €€ TJI0MAIu.
12.CpaBHUTH MHTEHCUBHOCTH CBETa B TOUKE P Ipu MOTHOCTHIO OTKPHITOM

OTBCPCTHH U IIPpU OTKpBITOﬁ ITIOJIOBHUHC HepBOﬁ 30HBI.

13.Kak OyneT BIusATh Ha pe3yIbTaThl U3MEPEHUH YBEIIMUEHUE AUaMETPa TOUCUHON

nuadparmbl B POKaIbHON MIIOCKOCTH KOJUTUMaTopa?

14.0H€HI/ITB IIOrpCIIHOCTD U3-3a HpGIIHOJIO)KeHI/Iﬁ 0 MaJIOCTH (I)OKYCHOFO

PaCCTOAHUA f2 1 BEJIMYMHBI AB OTHOCUTEILHO D.

[Hoasipusanus ceera

1.

[Toscaute npuHuun aeiicteus npusmbl Hukonmsa. Kakas wacte sHeprum
MMaJarIIero CBETa MPOXOAMT Yepe3 mpusMy Hukons, ecin magaromiuii CBET:
a) JIMHENHO MOJIIPU30BaH, 0) [UPKYJSIPHO MOJSIPU30BaH, B) €CTECTBEHHBIN?
Hapucyiite xom mayueldi B TIOJIYTEHEBOM caxapumerpe (C yKa3aHHEM
HaIpaBJ€HUs KOJEOAHWM HSJIEeKTpUYecKoro BekTopa). Kak mose 3peHus
pas3fensieTcs Ha JIBE 4acTu?

Kak oObscusiercs B Teopuun DpeHens sBICHUE BpalIeHUS IJIOCKOCTH
NOJISIPU3aLIMY CBETA B ONITUYECKH aKTUBHBIX BEILIECTBAX?

BriBenute Gopmyiy it yria moBOpoTa IIOCKOCTH MOJSPU3ALNNA B ONITHYECKH
AKTUBHOU CpeJie.

JlaliTe ompeneneHWe JMHEMHO TMOJSIPU30BAHHOIO, €CTECTBEHHOTO W
YaCTUYHO TMOJISIPU30BaHHOrO cBeTa. Kakum 00pa3oM MOXHO BBIIEIHUTH
JMHEWHO MOJISIPU30BAHHBIN CBET U3 €CTECTBEHHOI0?

JlaliTe ompeneneHue  JBJUIMIITHYECKH  IOJSPU30BAHHOTO  cBera. Kak
BO3HMKACT M KaKUMHU IapaMETpaMH XapaKTEPHU3YETCS  AIUIMNTHYECKU
NOJISIPU30BAHHBIN CBET?

Kak u3MeHsieTcst 3uIc NoJspu3alvu: a) NMpU U3MEHEeHMH caBura (a3
UCXOJHBIX KojeOaHuili ¢&; O0) Npu HM3MEHEHHWHM OTHOUICHUS aMIUIUTY]
HCXOIHBIX KoJieOaHuil B/A.

Yem ompenensercs HalpaBiICHUE BpPAIICHUS BEKTOpa E B AJUIMNTHYECKH
MOJISIPU30BAHHON BOJIHE?

Kakue xapakTepucCTHKH DJIIIUIICA TOJSPHU3AIMA  MOXHO  OMPENETUTh
METOJIOM BpalIAIOIIEToCs aHaau3aTopa?

10.00bsicHUTE, KaK ACHCTBYET IUIACTMHKA A/4 B KadecTBE KOMIIEHCATOpa

casura (as.
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8

. Onummre CXEeMy BKCHepHMeHTaHBHOﬁ YCTAaHOBKH Y1 HA3HAYCHUC OTACJIbHBIX €C

QJICMCHTOB.

HNckyccTBeHHAast aHU30TPONUS

1.
2.

No Ok

9.

HapucoBate cxemy ju1s usmepenus s¢dexra Keppa.

Hanucats popmyiy, cBs3bIBarollyto nocTosiHHy0 Keppa ¢ pasHocTbio (a3
OOBIKHOBEHHOT'O M1 HEOOBIKHOBEHHOTO JTy4eH.

Kak orimnuuts 3@ ekt Keppa oT HCKyCCTBEHHOW aHU30TPOIINH NTPU
MEXaHUYECKUX J1ehOopMalnsX.

Teopus JlanxeBeHa.

3aBUCUMOCTB IOCTOSIHHOM Keppa oT Temneparypsl.

Teopus bopHa.

YeM 00BACHAIOTCS pa3inyus B 3HAUCHUSIX MOCTOsIHHOW Keppa aiis Bemiects,
UMEIOIINX OJIN3KME 3HAUYEHUS MOCTOSIHHBIX MOMEHTOB H MOJISIPU3YyEMOCTEN.
OOBSACHUTH OMBITHI IO U3MEPEHUIO JJIMTENBHOCTH CyIIeCTBOBaHUs Y dekTa
Keppa.

[Tpumenenue ¢ dexra Keppa.

IToraomenue cBera

1. Cpenaiite BbIBOJ 3akoHa byrepa. IlosicHure ¢u3nueckuid CMbICI U TpaHUIIbI
OPUMEHUMOCTH U] PEepeHInanbHOr0 U HUHTErpajbHOIO 3aKOHOB IOIVIOMICHUS
CBETA.

2. Bo ckonmbko pa3 ocnabiseTcss MOTOK CBETa B CJIO€ BEIIECTBA, €CIM ONMTHYECKas
MIOTHOCTH paBHa D?

3. HapucyiiTe onTudeckyio cxemy U OOBSCHUTE MPUHIUN AelicTBus npudopa OOK-
56IIM (DdM-56). Kakum metonom B ipudbope ®M-56 nose 3peHust 1eIuTcs Ha JBe
yactu?

doroMeTpus

1. Ha3zoBuTe OCHOBHBIE POTOMETPUUECKUE BEIMUMHBI — CHJIa CBETA, CBETOBOMN MOTOK,
OCBELIECHHOCTD, IPKOCTh U UX €IUHULIBI.

2. Kakue uCTOYHMKH CBETa MOAYMHSIOTCS 3aKkoHY Jlambepra?

3. Chopmynupyiite 3akoH Jlambepra.

4. O6psacuute npuHIUi padbotsl poromerpos Komu u Jlrommepa - bpoaxyna.

5. Hapucyiite cxemy nuHeiHoro ¢potomerpa.

6.5. KoHTpo/IbHbIE BONIPOCHI M 32 JaHUA /151 IPOBEAEHUS MIPOMEKYTOYHOM

aTTeCTAllMM 110 U TOraM OCBOCHHUHA JUCIUIINHBI - ICPECUYCHD
IK3aMCHAIIMOHHBIX BOIIPOCOB:

1.

Ypasuenus Makcgeruia. BoiiHOBOE ypaBHEHHE. Y paBHEHUE BOJIHBL. [110ockas
MOHOXpoMaThueckas BojiHa. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUI U BOJH U
X PU3NYECKUI CMBICI.

YpaBHEeHHUS IJIOCKOU, CPEPUUECKON U MUITMHIPHUUECKOHN BOJIH. ['ayccoB my4doK
CBETA.

[IpencraBienne MOHOXPOMATHYECKUX BOJH B KOMILIEKCHOM BUJIE.
KomrutekcHas aMminTyna BOJIHOBOTO MO, Y paBHEHHE | ebMrobia.
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4. Tlonepe4HOoCTh 3MEKTPOMArHUTHOM BOJIHBI. B3anMHasi opueHTanust BOJIHOBOIO
BEKTOpPA, BEKTOPOB AJIEKTPUUECKOT0 U MATHUTHOTO MOJIEN B INIOCKOW BOJIHE.

5. Monspuzanus miI0CKo MOHOXPOMATHYECKOM 3JIEKTPOMArHUTHOM BOJIHBL. THIIBI
MOJISIPU3ALIMY 3JIEKTPOMAarHUTHBIX BOJIH. JIMHENHO NONSIpU30BaHHAs BOJIHA.
KpyroBas u snnuntuyeckas noJIsipu3alnm.

6. EcTecTBeHHBIN U 4aCTUYHO MOJSPU30BaHHBIN cBeT. CTEneHb MoJIApU3aIuu.

DHeprus 3JeKTPOMArHUTHBIX BOJH. [I10THOCT mOTOKA 3HEprun. Bektop

Ywmosa-IloiinTnHra. UHTEHCUBHOCTH CBETA.

8. Crosune 31eKTpOMarHuTHBIC BOJIHBL. Y paBHEHUE CTOSYEH BOTHBI. ONTUYECKUI
pe30HATOP.

9. Peructparus cTosYux 3JIEKTPOMAarHUTHBIX BOJIH. OnbIT Bunepa. LiBetnas
dotorpadus Jlunnmana u o0beMHas rojgorpamma JleHucroka.

10.KBazumoHOXpoMaTudeckre BOIHBI. 3aydeHne TunoasHOro OCIIIIsATOpA.
Pa3noxeHue no rapMOHUYECKUM COCTaBIIAIOIIUM. BpeMEHHON CIIEKTp.

11.MoaynupoBaHHbIE BOJIHbI. AMILTUTYHas U (pa3oBast Moayisiiuu. BoiaHoBo#
IyT KOHEYHOU JIuTenbHOCTH. COOTHOLIEHNE MEXAY JUIMHOM 1yTra U HIMPUHON
CHEKTPAIbHOTO MHTEPBAJIA.

12.Cynepnio3uniisi  ABYX IUIOCKMX MOHOXPOMATHYECKUX BOJH PAa3IMYHOU
4acTOThl. buenus.

13.I'pynnoBas ckopocts. @opmyina Panes. Jlucnepcus cera.

14.Ot1paxxeHue 1 NMpeoMIICHHE CBETa Ha TJIOCKOM TpaHMIle pa3jiena ABYX
W30TPOIHBIX TUAJIEKTPUKOB. BBIBO/ 3aKOHOB OTPaXXEHUS U MPEITOMIIEHUS.

15.CooTHOLIEHUST aMITTUTY/]T MAJA0IIEN, OTPAKEHHOW U MPETOMIIEHHOM BOJIH.
BoiBog popmyn @penens. Craeactsus u3 popmyn OpeHerns.

16.VI3meHeHne mapaMeTpOB BOJHBI IIPH OTPAKEHUH U MTpeIOMIICHUH. MI3MeHeHmne
(a3bl BOJIHBI TPU OTPAXKEHUH. 3aBUCUMOCTh KOA(pPUIIMEHTa OTpaKEHUS OT
yria nageHus. MiamMenenne azumyTta kojie0aHUN TUHEHHO MOISPU30BAHHOM
BOJIHBI ITPU OTPAKEHUU U NTPEJTOMIICHUN.

17.Tlonapuzaius cBeTa nIpu OTpakeHUH 1oj yriiom bprocrepa. bproctepoBckue
OKHa B ra30BOM J1a3epe.

18.Cremnenp monsipu3auy OTPAXXEHHOTO U MPEIOMIICHHOTO cBeTa. Ctorma
Cronerosa.

19.0Huepretudeckue K03GHUIMEHTH OTPAKEHUS U TIPOITyCKaHUS. 3aKOH
coxpaHeHus 3Hepruu. KoadduimeHT oTpaskeHus npu Mporu3BOJIbHOM a3UMYTe
muHelHoM nonspuzauuu. KosduimenT oTpaxkeHust 111 ECTECTBEHHOTO CBETA.

20.ITonHoe BHyTpeHHEE oTpakeHre. ONTHUYECKUE JIEMEHTHI U PUOOPHI,
paboTarolire Ha MOJHOM BHYTPEHHEM OTpakeHUHU. BOJIOKOHHBIE U IJIaHApHBIE
cBeTOBOIbI. BonokoHnHas ontuka. HeogHopoaHast BojiHa BOJIM3U I'PaHULIBI
paszaena cpen. HapyleHHoe noJIHOE€ BHYTPEHHEE OTPaKEHUE.

21.M3MeHeHne COCTOSIHUS TOJISIpU3alliy CBETa MPY MOJHOM BHYTPEHHEM
orpaxeHnud. [lapannenenunen Openens.

22.0T1paxeHue cBeTa MOBEPXHOCTHI0 MeTallIoB. Koaddurment orpaxenus
MeTasuioB. ['TyOrHa MPOHUKHOBEHHUSI PEJIOMIIEHHON BOJIHBI. I3MeHeHue
COCTOSIHUSA MOJSIPU3ALUHU JTMHENHO MOJISIPU30BAHHOM BOJIHBI IPU OTPAKEHUN
MOBEPXHOCTBHIO METAJUIOB. DIJTUIICOMETPHS.

~
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23.PacnipocTpaHeHune cBeTa B aHU30TPOIHOM cpene. TeH30p AUAIeKTPUUYECKOM
npoHunaeMoctu. OTHOOCHBIE U ABYOCHBIE ONITUYECKNUE KPUCTAILIBI.

24.I1nockass MOHOXpOMaTHYECKasi BOJIHA B aHU30TPONIHOM cpene. B3anmuas
OpHUEHTALMSI BEKTOPOB 3JIEKTPOMArHUTHOTO noJst. PazoBasi CKOPOCTh BOJIHBI B
aHU30TPONHOM cpefie. OOBIKHOBEHHbIE U HEOOBIKHOBEHHBIE BOJIHBI.

25.YpaBHEHHUS IS TyYEBBIX CKOPOCTEN B OAHOOCHOM KpHcTasuie. [ToBepxHOCTH
JY4YEBBIX CKOPOCTEN OOBIKHOBEHHOW U HEOOBIKHOBEHHO! BOJIH B OJJHOOCHOM
KpHUCTaJIe.

26.I1penomiienne cBeTa Ha TpaHUIE AaHU30TPOIHOM cpeabl. [locTtpoenus [toiireHca
JUTSl OTHOOCHBIX KPHUCTAJIIOB.

27 IlonspuzanmonHelie ycTpoicTBa. Kprucrammyeckue miacTHHKY.
Komnencaropsr. [Ipu3smer Hukossa, Bommacrona. 3akon Maitroca.

28. luxponvHbIC TIACTUHKH, TIOJISIPOUIHI.

29.HckyccTBeHHast aHU30Tponus. @OToynpyrocts. DNEeKTpoonTuIeckue 3pPpexTo
Keppa u Ilokkensca.

30.UnTepdepenius crera. B3aumHast KOorepeHTHOCTh BOJIHOBBIX ITPOLIECCOB.
MHTEHCUBHOCTD PE3YJIBTUPYIOLIETO OIS IPU CYNEPIO3UIMH IBYX CBETOBBIX
BoJIH. IHTEpdhepeHImonHoe ypaBHEeHHE. Y CIIOBUS 00pa30BaHMsI MAKCUMYMOB U
MUHHAMYMOB UHTEHCUBHOCTH.

31.UnTepdepeHiuss MOHOXPOMATUYECKUX BOJIH TOUEYHBIX HICTOYHHUKOB.
OcHoBHOE ypaBHEHHE UHTEP(HEPEHIIMH MOHOXPOMATUYECKUX BOJIH (BBIBO/I
YpaBHEHUS C UCIOJIb30BAaHUEM BEKTOPHOU JUArpaMMbl U KOMILJIEKCHON (hOpMBbI
3aMKCH JIJIsl ypaBHEHMS CBETOBOU BOJIHBI). [IpocTpaHCTBEHHOE pacnpeneneHue
WHTEHCUBHOCTU B MHTEPPEPEHIIMOHHON KapTuHe. KoHTpacT (BUIHOCTB)
MHTEP(PEPEHIIMOHHBIX MOJI0C.

32.UuTepdepentus mnockux BoiH. [IpocTpaHCTBEHHBIH TEpHO,T TIOJIOC.

33.Untepdepennus chepuyeckux BosiH. Cxema HaOmoAeHUs nojoc FOHra u
cxeMa HabmoaeHus kosel HetoTona. OnTuyeckuii myTh, ONTHUYECKask Pa3HOCTh
xoja. CBsA3b pa3HOCTH (Pa3 BOJIH C UX ONTUYECKON Pa3HOCTHIO X0/1a. Y CIIOBUS
(GbopMHUpPOBaHUS CBETIIBIX U TEMHBIX HHTEPGEPEHITMOHHBIX oJioc. OO01as
cxeMa uHTep(depeHINH BOJIH TOUEYHBIX HICTOYHHUKOB.

34.NnTepdepeHiuss MOHOXPOMATUYECKUX BOJIH Pa3IMYHOMN YaCTOTHI.
3aBUCHMOCTH Ha0II0/1aeMON KapTUHBI OT TIOCTOSIHHON BpEeMEHHU
dboTonpueMHUKA.

35.UnTepdbepomerp Maiikenscona. iutepdepomerp Maxa-Ilennepa.

36.1naTepdepeHins KBa3UMOHOXPOMATHIECKUX BOJIH. DYHKIIMS B3aUMHOMN
KOT€PEHTHOCTHU. CBETOBBIX BOJIH.

37.BpemeHHast KOrepeHTHOCTh CBETOBBIX BOJIH. [[irHa BOJIHOBOTO 1yra. Bpems u
JUTMHA BPEMEHHOU KOorepeHTHOCTU. COOTHOILIEHUSI MEXAY BPEMEHEM
KOT€PEHTHOCTH U IIHPUHOM CIEKTPAJIBHOIO HHTEPBAJA.

38.3aBUCHUMOCTH BUAHOCTH HHTEPHEPEHIIMOHHBIX MOJIOC OT CTENEHH BPEMEHHOM
KorepeHTHOCTH. [IpeaenbHas pa3sHOCTH X0/a U IOJHOE YUCIIO HAOII0aeMbIX
uHTEeP()EePEHITMOHHBIX TOJIOC.

39.CrnekrpanbHast unTepeperus (MHTephepeHns npu OOIbIINX Pa3HOCTAX
xo0/11a). ypbe-CeKTPOCKONHUSL.
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40.UnTepdepeniius KBa3SMMOHOXPOMATUYECKUX BOJH MPOTSHXKEHHBIX HCTOYHUKOB
CBETa.

41.TIpocTpaHcTBEeHHAs! KOT€PEHTHOCTh. POJIb KOHEUHBIX Pa3MepPOB UCTOYHUKA
ceera. Uatepdpepomerp FOHra. 3aBucuMOCTb paguyca NpoCTPaHCTBEHHON
KOTE€PEHTHOCTH OT YIJIOBBIX Pa3MEpPOB UCTOUYHUKA CBETA.

42.3Be3anbii naTephepomeTp MalikenbcoHa U €ro COBpEeMEHHbIE MOAU(DUKALIUH.

43.Nutepdepometp Panes. UurepdepeHIIMOHHBIE OTIBITHI C JIEIEHUEM BOJIHOBOTO
dponra (6bunpusma Openens, sepkana Openens, ounua3a buiie, 3epkano
JInoiiga).

44 NntepdepeHIInOHHbIE TOJOCH PABHOTO HAKJIOHA U PABHOW TOJIIIMHEI.
OnTuyeckas pa3HOCTh XOJa JIy4eil CBeTa MpU OTPAKEHUU OT IPaHUL] IUIOCKOTO
mpo3padHoro ciost. [Tomockl paBHOro HakinoHa. OnTuyeckui KiuH. [1omockr
paBHO# TonuHbL. MHTEepdepenumonnsiii onblT HetoToHA, Koabla HeloToHa.

45.BnusiHue BpeMEHHOH U MPOCTPAaHCTBEHHON KOT€PEHTHOCTH CBETA MPU
uHTEp(EepeHIINM B TOHKUX IJICHKAX.

46.I1poceernenue onTuku. IHTEppepeHLIMOHHbBIE 3epKaa.

47 .NuTepdepenius Noasipu30BaHHbIX BOIH. HTEpdepeHus opToroHaabHO
NOJIIPU30BAHHBIX TUIOCKUX BOJIH. KpHcTaminueckas IIaCTUHKA MEXAY ABYMS
HOJIAPOUIAMH.

48.MuoronyueBas uarepdepeniusa. Marepdepomerp @adpu-Ilepo.
Pacnipenenenne NHTEHCUBHOCTU B UHTEP(EPEHIIMOHHBIX KAPTUHAX B
MPOXOJSILIEM U OTPAKEHHOM U3NTydeHHH. Pa3HOCTh (pa3 U pa3HOCTH X0/ JIydei
B unteppepomerpe Padpu-Ilepo.

49.JIazepHsrit pe3onarop. MHTEpdhepeHmonHbie cBeTOQHIBTPEI. MHOTOCTOWHBIE
IUAJIEKTpUUecKre nHTeppepeHnonnble 3epkana. ®ororpadus Jlunnmana B
HaTypaJbHbIX LBeTaX. ['onorpammsl JleHucroka.

50. Mudpakuus ceta. [Ipunnumnsi ['toiirenca u [Molirenca-®penens. 30HbI
Openens. udpaxius OpeHenst Ha KpyTrjioM OTBEPCTUH U KPYTIIOM dKpaHe.
[Tarro Ilyaccona. Pactipenenenue ocBeeHHOCTH B TU(PPAKIIMOHHON KapTHHE
B [TIONIEPEYHOM HAIPABJICHUU U BAOJIb OCH OTBEPCTHS.

51.30HHas MIACTHUHKA U €€ CpaBHEHUE ¢ TUH30M. JInH3a Openens.

52. udpaxuus GOpaynrodepa. Judpaxmus Opaynrodepa Ha MPSIMOYTOJILHOM U
KpyriioM oTBepcTur. [IudpakiimoHHas pacXoIMMOCTbh CBETOBBIX ITyYKOB.
JlazepHbie rayccoBbl Mydku. JudpakiimoHHas pacxoIuMOCTh U3ITyYECHUS
MOJIyIIPOBOJJHUKOBOTO Jla3epa.

53. ludpakiiMOHHBIN Npees pa3pelieHuss ONTHYECKUX CUCTEM.

54. ludpakunoHHas pemerka. AMIUIUTYHbIE U (pa3oBbie TU(pPaKIIMOHHbBIE
PELIETKHY.

55./ludpakuroHHas pelieTka Kak CreKTpaabHbIi mpubdop. Pasperaromias
CHOCOOHOCTH TU(PAKINOHHON PELIETKH.

56.Puznyeckue npuHIUNIbI rojorpaduu. ['onorpaduyeckre cxempl 3aNUCH U
BOCCTaHOBJICHUS CBETOBBIX IOJIEH.

57.06bemuble nudpakunonnsie pemetku. Judppakus bparra. {udpaxnus ceeta
Ha aKyCTUYECKUX BOJIHAX.

58.I1posiBnenue 3¢pdexra Jomnnepa npu uarepdepeHunn u audppakiuuy cBeTa.
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6.7. JlabopaTopHble padoThl (PU3UYECKOT0 NPAKTUKYMA [0 ONITHKE

I'eomerpuyeckas ONTHKA

Jlabopamopnas paboma Ne 1. Iamepenue HOKYCHBIX PaCCTOSHUN JIMH3 TPH
TIOMOIIY MaJIOM ONTUYECKOU CKaMbH.

Jlabopamopnas paboma Ne 2. Iamepenue napaMeTpoB (HOTOOOBEKTHUBA IIPU
MOMOIIX OOJIBIION ONTUYECKON CKaMbH.

Pedpakromerpusi, poToMeTpus, CIEKTPAJIbHbIA AHAJIU3

Jlabopamophasa paboma Nel. OnpeneneHue nokasaress IpeTOMICHHS KUIKOCTH
npu omoinu pedppaxromerpa MPD-22.

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUHU.

Jlabopamophasa paboma Ne3. VI3yueHue MOTIIOMICHHUS CBETA C TOMOIIBIO
dboromerpoB ®OK-561IM u OGM-56.

Jlabopamopnas paboma Ne 4. 3yuenue qucniepcuu CBeTa ¢ MOMOIIbIO
CIIEKTPOTOHUOMETPA.

Jlabopamopnas paboma Ne5. KauecTBEHHbIN CIIEKTPAIbHBIN aHAIU3 C TIOMOIIIBIO
MOHOXpomaTopa YM-2.

Hoasipusauus cBera

Jlabopamopnas paboma Ne 1. Izydyenue s3pdexra BpalieHus mioCKOCTH
MOJISIPU3ALIIH.

Jlabopamopnas paboma Ne 2. ViccnegoBaHue 3/UTMITHYECKU MOJSPU30BAHHOTO
CBETA.

Nurepdepenuns cBera

Jlabopamopnas paboma Ne 1. OnpeneneHre KauecTBa MOBEPXHOCTH ONTHYECKUX
JeTanei MeToJI0M ITPOOHBIX CTEKOJ.

Jlabopamopnas paboma Ne 2. OnpenesnieHue JJIMHBI BOJHBI CBETA MPU
HaOmroiennu kosier HerotoHa.

Jlabopamopnas paboma Ne3. VIzyuenue untephepeHIiuy cBeTa OT JIBYyX IeTeH.
N3mepeHre KOHIIEHTpalUU 1 MOKa3aTess MPeJIoMICHUS
pacTBOpOB ¢ oMot uHTepdepomerpa JINP-2.

Jlabopamopnas paboma Ne 4. 3yuenue natephepeHIuu CBeTa OT IBYX
OTBEPCTHI.

Jlabopamopnas paboma Ne 5. 3yuenne mpoCTpaHCTBEHHON KOT€PEHTHOCTH CBETA
B nHTepepeHImonHon cxeme FOHra.

Jlabopamopnas paboma Ne 6. Untepdhepomerp MalikeabcoHa C JT1a3epHbIM
HMCTOYHUKOM CBETA.

JIndpaknus ceera

Jlabopamopnas paboma Ne I. OnpenesneHue JJIMHbI BOJHBI C TOMOIIBIO
TU(PAKIIMOHHON PEILIEeTKH.

Jlabopamopnas paboma Ne 2. Izydyenue nudpakiimy cBeTa Ha KPyTiioM
OTBEPCTHH.

Jlabopamopnas paboma Ne 3. ludpakuus cBeTa Ha 00BEMHOM TU(PPaKITMOHHON
peleTke.
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7. laHHBIE AJ151 y4eTa ycneBaeMocTu cryaeHToB B BAPC

Tabauuna 2.1. Tabauia MakCUMaJIBHBIX OAJJIOB 110 BHIaM yU4eOHOH JesATeIbHOCTH

1 2 3 4 5 6 7 8 9
Tex- Jlabopar|[IpakTuuec CaMocTosTen Aprtomarusupo | Ipyrue BI/}'I[LI IIpomesxyTo
Cemectp OpHEIE KHe BaHHOE y4eOHOH YyHas Hroro
15031 bHas paboTa
3aHATHA | 3aHATHUSL TECTUPOBAHUE | IEATEIBHOCTH | aTTECTALMSA
4
20 0 30 20 0 0 30 100
IK3aAaMEH
4
0 40 0 40 0 0 20 100
3avger
Jlekuuu
bamner 0-20.

[Tocemaemocts — 0-10 GaIoB.

Kpurepun onenku:

OTBeTHI HA KOHTPOJILHBIE BONPOCHI - 0-10 0a10B.

Kpurepun

OLICHKMU.

OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 10 1-2 nekuusmM — 1 6am;

110 3-4 nexuusam — 2 6ajia;
1o 5-6 nekuusM — 3 Oaya;
110 7 nexuusam — 4 dasia;
o 9-10 neknusM — 6 OaIoB;

o 11-12 nexkmusam -7-8 6auioB
1o 13-14 nexuusam - 9 6auioB

o 15 nexuusm — 10 6ayuioB

B OCTaJIbHBIX citydasx— 0 0asios;

IIpakTu4yeckue 3aHATHS
bamier 0-30.
[Tocemaemocts 0-10 6an10B.

Kpurepuu ouenku:

rocemenne MmeHee 50% 3ansaruil 0 6amIoB
nocemenue ot 50% no 70% 3ansTHii 2 Oamna
nocemenue ot 71% no 80% 3austuii 4 6anna
nocemenue ot 81% 1o 90% 3ausiTuii 6 6aI0B
nocemenue ot 91% no 100% 3anstuii 10 6anioB

nocenienrue Menee 60% 3anstuii 0 6aIoB
nocenienue ot 60% no 70% 3austuii 2 6ajuia
nocenienue ot 71% no 80% 3austuii 4 6aiuia
nocenienure ot 81% m0 90% 3ansaTuii 6 6aIoB
nocenienre ot 91% no 100% 3anstuii 10 6amioB
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Brinosenue nomarmaux 3aaaauii 0-10 0auios.

Kpurepuu onieHKu: o

P TIOJIHOCTHIO MTPABUJIBHOM BBITIOJIHEHUH CTYJICHTOM
JIOMaIIHuX 3agaHui — 10 0aJIos;

IIPU YaCTUYHO MPABUIFHOM BBHITIOJTHEHUH (ITPaBUIILHO
BBITTOJIHEHHBIX 3a/1aHuil — He MeHee 70%) — 7 6aoB;
MIPU YaCTUYHO MPABWJIHLHOM BBITIOJIHCHUH (TTPaBUIIHHO
BBITNOJIHEHHBIX 3a1anuii — He meHee 40%) — 4 Gaiia;

® B OCTAJIbHBIX clydasx — () 6ayioB.

BeimmotaeHE KOHTPOJIBHBIX padoT 0-10 6ayuioB.

Kpurepuu onenku: .

HE BBINOJIHEHNE KOHTPOJIbHBIX padoT — 0 6aios
BBITIOJIHEHUE 1-0i KOHTPOJIbHOM pabOThI — 2 Oasia;
2-X KOHTPOJBHBIX paboT — 4 Gasna;

3-X KOHTPOJBHBIX paboT — 6 6amIoB.

4-X KOHTPOJBHBIX paboT — 8 GaTOB

5-U KOHTPOJIbHBIX padoT — 10 6aos.

CamocrosiTesibHasi pad0Ta 10 JIeKIHOHHBIM 3AHATUAM

Baner 0-20.

BrinosiHeHMEe 3amMaHuil JUId CaMOCTOSTEILHOM paboThl 1 0hOPMIIEHHE OTYETA 10

HHUM B DVKOHHCHOﬁ 1 II€YaTHOM d)ODMaX C NpCACTABJICHUECM YHNCJICHHBIX PACUYCTOB,

rpadHKOB, pPE3VILTATOB

KOMIBIOTCPHOI'O MOACIIUPOBAHNA, PHUCYHKOB,

dbororpaduii - 0-20.

Kpurepuu ouenku:

HE BBIIIOJIHEHHUE 3aJaHUM JJIs1 CAaMOCTOSTSIILHOM
paboTsl — 0 GammoB

BBITTOJIHEHHE 1-T0 3amanus — 3 Oasia;

2-X 3aaHui — 6 0aJUIOB;

3-x 3aganuii — 9 6ayUIoB;

4-x 3aganuii — 12 6anos;

5-tu 3amanuii — 16 0awios.

6-ti 3amanuii — 20 0auIoB.

ABTOMATH3HMPOBAHHOE TECTHPOBAHHUE
OueHnBaHKE HE MPETYCMOTPEHO.

Jlpyrue BUbI y4eOHOM AeSITeJIbHOCTH
OueHnBaHUE HE MPETyCMOTPEHO

IIpoMeskyTOYHAS aTTECTALUSA

banier 0-30.

[TpomexyTouHas aTTecTanusi MPOXOAUT B (HOPME MM YCTHOTO, WM MUCBMEHHOTO
’K3aMEHa B BHUJE OTBETOB Ha J[Ba BOIPOCA 3K3aMEHALMOHHBIX OWIIETOB M JIBYX
JIOTIOJIHUTENBHBIX BOIIPOCOB M3 NEPEYHSA KOHTPOJIBHBIX BOIPOCOB I IPOBEACHUS
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IPOMEXYTOUHOM aTTectanmu. B Ouierax coaepkarcs 2 Bompoca M3 MEpeuHs

KOHTPOJIbHBIX BOIIPOCOB JIJIs1 POBE/ICHUS TPOMEXKYTOUHON aTTECTAIUH.

[Ipu 1UCTaHIMOHHOM pEXUME MPOBEICHUS TPOMEKYTOUHOM aTTeCTallui YK3aMEH

MPOXOJUT TUCBMEHHON (opMme. B Ounerax coaepXUTCs JBa TEOPETUUYECKUX

BOIPOCA U JBE 33Jla4 U3 Pa3HbIX Pa3/eiIOB COJEPKATEIbHON YaCTH TUCIUTIIIUHBI.
Kputepuii olieHKH 0TBEeTa Ha KaXK/IbIii BOMPOC TIPU MPOBEIACHUU

IPOMEKYTOUHOM aTTeCTallu:

® Ha BONPOC JaH MPaBWIbHBIM, MOJHBIA, Pa3BEpHYTHIA OTBET (IOMYCKAKOTCS
HE3HAYUTENbHBIC TTOrpemHocTr) — 12-15 6annos;

® Ha BONPOC JaH MpPaBWIbHBIM, HO HEMOJHBIA OTBET (HampuMep, MpPU BBIBOAC
bopMyIIbl, W3JI0KEHUU METO/a OTCYTCTBYIOT OTIIENbHBIE JIOTMUYECKHE IIaru;
JOMyIIeHa OIMUOKa MPU BBIYUCICHUH;, UMEIOTCA Jpyrue HeTouyHocTu) — 8-11
0aIoB;

® Ha BONpPOC JaH KpaTKUi  OTBET, COJCp)KallUid  TOJBKO  BEPHO
chopmynrpoBaHHbIE (DAKTHI (JOMYCKAIOTCA HE3HAYUTEbHBIE MOTPEIIHOCTH) —
4-5 Ganios;

® Ha BOMPOC JIaH KPATKWUH OTBET, COAEPKALIUI OIMOOYHBIC MPEICTABICHUS H
cyxjenus — 1-3 6anna;

® B OCTaIbHBIX ciydasx — O Gasios.

Takum 00pa3oM, MaKCUMaJIbHO BO3MOYHAsI CyMMa 0ajuioB 3a JIEKIIMOHHBIE U
MPaKTUYECKUE 3aHSTHS CTYyJAEHTa 3a ceMecTp Mo jJucuuiuiuie «OnTukay
coctasisier 100 6amios.

Ta6auna 2.2 Tabauia nepecyera NOJTyISHHON CTYICHTOM CyMMbI 0aJlIOB 110
nucuumuinie «ONTHKA» B OLICHKY (9K3aMeH):

80 - 100 6ayuoB «OTIINIHOY
60 — 79 GamioB «XOPOIIIO»
30 - 59 GayutoB «YIOBJIETBOPUTEITHHOY
0 - 30 6amoB «HEYJIOBJIIETBOPUTEIIBHO

JlaGopaTopHble 3aHATHSA
banner 0-40.
Cnaya ycTHOTO M TUCBMEHHOT'O OTYETa 10 JJabopaTopHOU padoTe.
Kputepuu oreHku: OTBETHI Ha YETHIPE TEOPETUYECKHUX BOMpOCA IO JIAHHOU
n1abopaTopHO# paboTe MPHU MPABWIBHOM BBITIOJIHEHUH YKCIIEPUMEHTAIBHON YaCTH
n1abopaTopHO# paboThl 1 00PAOOTKH PE3yIHTATOB IKCIIEPUMEHTOB, (-8 OaoB.

® OTCYTCTBHE OTBETOB Ha BOMPOCHI — () 6aios;

® OTBET Ha OJIMH KOHTPOJILHBIN Borpoc — 1 Oania;

® OTBET Ha JIBa KOHTPOJIbHBIX Bompoca — 2 Oaiia;

® OTBET Ha TPU KOHTPOJBHBIX Bompoca — 3 0aJioB;

® OTBET Ha YETHIPE KOHTPOJIBHBIX BOMpoca — 5 6asioBs.
[IpenycmMoTpeHo BbIMOJIHEHHE /-8 nabopaTopHbIX paboT. MakcumaibHOE
KoJuuecTBo 6amioB — 40,
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CamocrosiTeibHast padoTa
bannst 0-40.
M3yyeHue  TEOpETUYECKHX  OCHOB  JIAOOpAaTOpHBIX  paboOT, TMpOBEJCHHUE
HKCIIEPUMEHTOB, 00paboTKa pe3yJbTaTOB AKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jgabopaTopHbiM paboTaM B PYKONUCHOHW W/WiIM medaTHOW d¢opme ¢
MPE/ICTABICHUEM YMCIEHHBIX PAaCYETOB, TPa(UKOB, pEe3yJbTaTOB KOMIBIOTEPHOTO
MOJICTUPOBaHUs, pUCYHKOB, potorpaduii - 0-40 Gamios.
Kpurepun onenku:
[TpaBunbHOCTH O(hOpPMIICHHE OTYETA.
e oT4eT 0OPMJIICH C TPYOBIM HapyIIEHUEM MPEAbSIBIIEMBIX TpeOoBanmii — 0
0aJII0B;
e oT4eT 0OPMIICH C HE3HAYUTEIHHBIMHU HAPYIICHUSIMH MPETbSIBISIEMbIX
TpeboBanuii — 3 Oasa;
e oT4eT 0)OPMJICH B COOTBETCTBUU C MPEIBSIBISIEMbIMU TPEOOBAHUAMH — 5
0aJLIoB.

IIpome:kyTouHasi aTTecTAlUSA

bamner 0-20.

[IpomexxyToUHasT aTTeCTAIUsl TPOBOAUTCS MO COBOKYITHOCTH BCEX BBITIOJHEHHBIX
71abopaToOpHBIX PaboT.

Kpurepuu ouenku:

KonudecTtBo  3auTeHHBIX  J1a0OpAaTOpHBIX paboT. 3a OJHY  3a4YTCHHYIO
1abopaTopHyro padoTy BeIcTaBIsieTcs 4 Oaa.

[Ipn Hamuumu 5 3auTEeHHBIX JA0OOPATOPHBIX PAadOT CyMMa OaJJIOB COCTaBISET
MakcuManbHoe yucio 20 6amios.

Takum o00pa3oM, MakCUMaJbHO BO3MOXHas CyMMa Oa/lIoB 3a J1abopaTOpHbIE
3aHATHS CTYJEHTA 3a ceMecTp No aucuuiuinie «Ontukay cocrasiser 100 0amios.

Ta6auma 2.1. Tabnuma mepecyeTa MONTYYESHHOW CTYJACHTOM CYMMBI OaJlJIOB IO
nucuumuinHe «OnTukay (1a0opaTopHbIC 3aHSITHS) B OIIEHKY (3a4€T):

60 0asu1oB U OoJsIEE «3aYTEHO»

59 Ga10B U MeHee «HE 3aYTEHO»
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8. YueOHOo-MeTOqHYeCKOe H HHOPMALIHOHHOE O0ecnieyeHHe JHCIUIHHbI
«OnTuka»

a) IMTepaTypa:

8. YueOHo-MeToANYecKOe H HHpOPMALHOHHOE o0ecniedeHHe AHCIHIIHHBI
«Onruka»

a) JuTepaTypa:
1.  Byruxos, E. . Ontuxa : yueOnoe nocobue / E. U. Bytukos. — 3-e u3n., non. — Cankr-
ITerepOypr : Jlanp, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — Tekcr : anekTpoHHSbIi //

Jlans: snextponHo-OnOMmMoTeynas cucrema. — URL: https://e.lanbook.com/book/168365 (nara
obpamenus: 09.02.2022).

2. Cradees, C. K. Ocross! ontuku : yue6Hoe nocobue / C.K. Cradpees, K K. Bospckuii,
I".JI. Bammuuza. — 2-e u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2021. — 336 c. —
ISBN 978-5-8114-1495-6. — Texcr : anexTpoHHsIH // JIaHb : 21€KTPOHHO-OHOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/169379 (nara ob6pamenus: 09.02.2022).

3. Kamureenckuii, H. Y. BonHoBas ontuka : yuebHoe nocodue / H. Y. Kanureeckuit. — 5-¢ u31. —
Canxr-IlerepOypr : Jlanb, 2021. — 480 c. — ISBN 978-5-8114-0666-1. — Texcr :
anekTpoHHbI // JIaus: anekTpoHHO-0MOnroTeynas cucrema. — URL:
https://e.lanbook.com/book/167685 (nara o6pamenus: 09.02.2022).

4.  Psbyxo, B. I1. BonHoBas ontika. CoopHuUK 3a1a4 : yuebHoe mocobue s By3oB / B. I1. Pabyxo.
— Canxr-IlerepOypr : Jlans, 2022. — 156 c. — ISBN 978-5-8114-8870-4. — Texcr :
snexTpoHHbI // Jlans : anekTpoHHO-0MbMMOoTeuHas cucTeMa. — URL:
https://e.lanbook.com/book/200372 (mata o6pamenus: 09.02.2022). %

0) MuTepHeT-pecypebl:

1.  Buneo nexipm: Omsuka. Omruka. Buneonexipm @usrexa: nexropuit MOTH. Jlexipm CM. Kozena.
http:/lectoriy.mipt.rw/course/Physics-Optics-SMK-Lects/  http:/optics.sgu.rw/lectorium/optics_kozel
2. Bumeo mexipnr: «@usuka. Orrmekay. Bupeonexipm @usrexa: nexroprit MOTU. Opunnkus B.A.
JlonomsuTeNbHbIe ceMunapbl. http://lectoriy.mipt.ru/course/Physics-Optics-VAO-AdSems/
3. OGumit pusmyecknit npaktuxyM. Ontuka. http://optics.sgu.ru/library/education/laboptics
4.  Psb6yxo B.II. CoopHuk 3anay no obmemy kypey ¢usuxu. Bornosas ontuka. — CI'Y. Kadenpa
ontuky 1 6uodoronuxu. 2011. 100 c. http://optics.sgu.ru/library/education
http://library.sgu.ru/uch_lit/51.pdf
5. VueOHO-MeTOMMYECKIe MaTepHaBI IO ONTHKE, pa3MeINeHHbIe Ha IHTepHeT-caliTe Kadeapsl
ontuku u 6rnodoronuky http://optics.sgu.rw/library/education
1) Uzyuenne >¢hdexTa NposBIeHHS IPOCTPAHCTBEHHOH KOTEPEHTHOCTH CBETA B
uHTeppepenuonHoi cxeme OHra B IEMOHCTPALMOHHOM H TaOPaTOPHOM 3KCIIEPHMEHTE,
B.IL. Pa6yxo, O.A. [lepenenunsina, A.A. Yaycckuii.
http://optics.sgu.ru/_media/library/education/pros_coher.pdf
2) O noxanuzanuy HHTepPEPEHIIMOHHBIX TI0JIOC B YaCTHYHO KorepeHTHOM cBete, B.II. Pabyxo,
0.A. Tlepenenmunpina http://optics.sgu.ru/_media/library/education/lowcohinterf.pdf
3) O rpadmaeckux popmax 0ToOpaKeHUs COCTOSHUS NOIAPU3ALMH ONTHYECKUX BOIH, B.IL
PsiGyxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O monspu3anyy KoJieOaHuii OMTUYECKOTO OIS ¥ MOJApHU3anyy mydka csera, B.IL Pabyxo
http://optics.sgu.ru/_media/library/education/field_polarization.pdf
5) KorepenTHsiii 1 HekorepeHTHbIH cBeT, C.A. Ko310B.
http://optics.sgu.ru/_media/library/education/coherence.pdf
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NporpaMMHoOe o0ecrieyeHue:

Be6-0603peBarenu: Microsoft Internet Explorer; Google Chrome; Mozilla Firefox; Opera; Safari,
Yandex Browser.

CpencTBa nmpocMoTpa TeKCTOBBIX (aitmos: Adobe Reader; Foxit Reader; Djvureader.
I'paduueckue penakropsr: Inkscape, Irfan View, ImageJ, OpenOffice Draw.

WNmxenepHbie pacyeTsl, MOCTpoeHus rpadukoB, 00padoTka nzodpaxkenuit: GNU Octave, QtiPlot.

PeKOMeHayeMas JJuTeparypa:
Byruxos E.M. Onruka. - C.-IlerepOypr: Heckuit Juanext: bXB-IlerepOypr. 2003. - 480 c.

Jlannc6epr I'.C. OnTuka. M3ganue 5-e. - M.: Hayka, 1976. - 928 c. I3ganue 6-e. - M.: Hayka,
2006 - 928 c.

AxwmanoB C.A., Hukutun C.}O. ®usnueckas ontuka: YueOHuk. - M.: U3n-Bo Mock. yH-Ta, 2004.
656 c. ISBN 5-211-04858-X

CagenweB U. B. Kypc o6mieit puzuku. B 3-x 1. T.2.910€eKTpruecTBO U MarueTu3m. BoaHbL.
Ontuka. 9-e 3. Yu-e moc-e B 3x Tomax/M.B. Casenner; M: Actpens ACT 2005, 2007 — 336 c:

Cradeen C.K., bosapckuii K.K., bamauna I'.JI. Ocrosl ontuku. M3narensctBo: C.-I1. U3a-Bo
«IIutepy, 2006. — 336 c.

CuByxuH /[I. B. O6uwmii kype ¢pusuku. Yueb. nocodbue. B 5-tu romax. T.4. Ontuka Yue6Hoe
nocooue st BY3 B St tomax/ J1.B. Cuyxun - M; ®U3MATIINUT, 2005-2006 - 792 c.

COopHuk 3a1ay no obmemy kKypey pusuku. Ontuka. / [Tog pea. J1.B. CuByxuna, uzg. 4. - M.:
Hayxka, 1977. - 320 c.

I'opennk I'.C. Konebanwust n BonHbl. BBeneHne B akyCTUKY, pafioU3NKy U ONTHKY. 3-¢ u31. - M.:
OU3SMATIINT, 2008. — 656 c. 9bC AUUCBYKC

Canex b., Teiix M. Onrtuka u ¢poronuka. [IpuHIMIEl U TpUMEHEHUs, niep. ¢ anri. B 2 . M.: U3n-
BO «MuTemrekTy, 2012. T.1. 760 ¢. T2. 784 c.

MartseeB A.H. Ontuka. - M.: Beiciias mkona, 1985. - 351 c.

Wnbuuesa E.H., Kynespos F0.B., Marsees A.H. Metoauka pemenus 3agay ontuki. /I[lox pen.
A.H.MarseeBa. — M.: U3n-Bo Mock. yH-Ta, 1981. — 232 c.

®enoco 1.B. 'eomerpruueckas ontuka (yaeoHoe mocooue). - Caparor: Caremmut. — 2008. — 92 c.
http://optics.sgu.ru/library/education/geomoptics

Hutubepn P. ®usnueckas onrtuka. — M.: Hayka, 1965. — 631 c.
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9. MaTepl/IaJIBHO-TeXHI/I‘leCKOe obecreueHue AUCHUILIMHBI «ONTHKA»

9.1. JlekiiuoHHOE MAaTEPUAIbHO-TEXHUYECKOE o0ecneueHne

Kommiekc mnpuOOpoB W YCTPOMCTB IS (PU3MUECKUX JEMOHCTpAIlMid IO OITHKE,
KOJIOCKOM IS IEMOHCTPALM ONTHYECKUX SIBICHUU M, KOMIIBIOTEP U MYJbTHMEIUWHBIN
POEKTOp, Lu(ppoBas kamepa.

JIeKUMOHHBIN JeMOHCTPALMOHHBIA KOMILIEKC Kadeapbl ONTUKH U
0no(oTOHNKU:

JUIK-1,

I'eomeTprueckas onTHKa € Ja3epHBIM ITYYKOM cBeTa. Pacxonsammiics,
CXOZSIIMNCS, TapaJIIeIbHbINA, TOMOLIEHTPUYECKUI ITyYKH CBETA.
CoOuparoinast 1 paccenBaroIye JUH3bl. OTpaskeHUe U MpeIoMIIeHHE
nasepHoro mmydka. [lonnoe BHyTpeHHee orpakeHue. lIpamoyronsHas
IIPU3Ma, IEHTANPU3MA U YTOJIKOBBIA OTPaXKaTelb.

JIIK-2.

[TonepeunocThs cBeTOBOM BOJIHBIL. [lonsipon. JInHelHad nonspyu3anus my4dKa
ceera He-Ne nazepa.

JIIK-3,

N3meHeHne coCTOSIHUSI MOISpU3AIIH JIA3epHOTO MyYKa CBEeTa MpU
OTPa)XK€HUHU OT AUAIIEKTpHUKA. OTpaxeHnue JTMHEUHO NOJISIPU30BAHHOTO
JIa3epHOTO MMy4yKa oA yriaom bprocrepa. I3MeHeHne cocTosiHuA
MOJISIPU3ALIAN JIA3EPHOTO MyYKa MPU MOJIHOM BHYTPEHHEM OTPaKCHUHU.
[IpeBpatienue MUPKYIIPHO MOSIPU30BAHHOTO MTyYKa B JUTUITHYECKH
MOJISIPU30BaHHBINA. YacTUUHAS U TTOJTHAS MOJISIPU3alnsl CBETa IPU
OTpaXXEHUHU OT MOBEPXHOCTH AUAICKTPUKA. YTou bprocrepa.

JIIK-4,

[IpeoOpazoBaHue TMHEWHO MOISIPU3OBAHHOTO JIA3€PHOTO My4YKa B
LMUPKYJISIPHO MOJISIpU30BaHHbIN ydok. KpucTtammndeckas dazoBas
miactuaka A/4. [Tnactuaka AJ/2.

JIIK-5.

[Tonspuszannonnslie npusmel Hukosa, Bomnactona. [Honspoun.

JTIIK-6.

WNuTepdepeniins nonsipu30BaHHbIX BOJH. AHU30TPOIHbIE TIACTHUHBI MEXIY
nossiponiaMu. HaBegennas annsorponus. @PoToynpyrocrs.

JIIK-7.

WNnrtepdepennus ceera. Untepdepomerp MaiikenbcoHa ¢
MOHOXPOMAaTHYECKUM (JIa3epHBIM) UCTOYHUKOM cBeTa. HTepdepeHus
chepruecKrX U TUIOCKHX MOHOXPOMATHYECKUX BOJH. [10710CH paBHOM
TOJIIITUHBI ¥ PABHOTO HAKJIOHA B JIA3€PHOM U3ITyYCHUHU.

JIIK-8,

HuTeppepomerp MaiikenbcoHa ¢ IpOTSHKEHHBIM HCTOYHHKOM O€IOTo CBETa.
D¢} dexTrl MpocTpaHCTBEHHOI JIOKaIU3aluu nojioc. BiusHue BpeMeHHO 1
IIPOCTPAHCTBEHHON KOI€PEHTHOCTH.

JIIK-9.

WuTepdepenunonnslii onbiT FOHTa ¢ 1a3epHBbIM U POTSHKEHHBIM TETIIIOBBIM
HMCTOYHUKAMHU CBeTa. BinsHME NpOCTpaHCTBEHHOM KOT€PEHTHOCTH.
(Mcnonp3oBanue crienuanbHOroO AU(PaKIMOHHOTO ONTHYECKOT0 2JEMEHTA).

JIIK-10.

Judpakius 1a3epHOro Mmyyka CBeTa Ha KpyriioM oTBepctuu. Judpaxmms
Openens u Opaynrodepa (qudpakuus OJIUKHETO U AATBHETO MOJIEH).
3onHas miactuHka @penens. JIunza Openens.

JIIK-11.

Judpakuus na3epHOro Mmydka Ha OJHOW M IBYX HIeNsX (audpakuus
@paynrodepa). JudpakunoHHbIe pemIeTKH B KPACHOM U 3€JIEHOM JIa3epHBIX
My4Kax cBeTa. AMIUTUTYAHBIE, (ha30BbIe U OTpaxarouye AudpaKmoOHHbIE
pemetku. OTHOMEpHBIE U IBYXMEPHBIE TU(PAKIIMOHHBIE PEIIETKH.
Oo6nemHas nudpakunonHas pemerka. ndpakuus bparra.
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JIAK-12. | JudpakunoHHble ONTHYECKHE 3JeMeHTHI. [Ipomyckaroiue roiorpaMmal.
INomorpammel Jlenuctoka. PamyxHbie ronorpammel. ['onorpadudeckas
UHTEPPEPOMETPHSL.

JIAK-13. | ducnepcus cBeTa u BeriecTBa. Paznoxenue mydyka 6ei1oro cBera Ha
CIEKTpajbHbIE cocTaBisAtomue. [Iperomienre KpacHOTO U 3€JI€HOTO
JIA3€PHBIX MYYKOB CBETA.

JIAK-14. | Paccesnue cBeta MyTHBIMU cpeiamMu. PaccesHue TMHEHO
HOJISIPU30BAHHOTO J1a3epHOoro nydka. [lonaspusanyst paccessHHOro cBeTa.

JIEKIIMOHHBIN 1EMOHCTPAIMOHHBIA KOMILIEKC 10 ONITUKE B KOJUICKIIUU
HHCTUTYTA (PU3UKH:

JIJ14.1. | IlonsipuszaTopbl U aHATM3ATOPHI.
JIJ14.2. | JIBoliHOE ny4enpeaoMIEHUE B KPUCTAIUIAX UCIIAHACKOrO IINaTa.
JIJ14.3. | JIBoliHOE nydenpeaoMIeHUE B HEKPUCTAJUTMYECKUX Tejax.

JIJ14.4. | IlonmHOE BHYTpEHHEE OTPaKEHUE.

JI14.5. | XpomaTtuueckas Moiasspu3anmsl.

JIJ14.6. | MckyccTBeHHAst aHU30TPOIIHS.

JIJ14.7. | bunpusma @penens.

JI14.8. | Ilonock paBHO# TONIIMHEI (KoJiblla HpI0TOHA, MBUIBHBIC TIJICHKH).

JI14.10. | dudpakaus OT OJHOM IIEIH.

JI14.11. | Audpakuus Ha Kparo SKpaHa.

JIJ14.12. | IudpakimoHHbIE PEIIETKH.

JIJ14.13. | 'onorpamma.

9.2. JIaGopaTopHO€e MaTepHaIbHO-TEXHHYECKOE 00ecreueHue

[IpakTHKy™M O ONTHKE 3aHUMAaeET nomerieHue B 70 M’. B [IPAKTUKYME Pa3MEILECHBI
22 yCTaHOBKH JIJIsl BBIMIOJTHEHUS 22 1a00opaTOpHBIX paboT 1o poromeTpuu, Gu3nueckon u
reoMeTpUYECcKOo ONTHKE. B ycTaHOBKAaxX MCHOJIb3yeTcs KaK KJIAaCCMYECKOe ONMTHYECKOe
000pya0BaHMEe, TaK U COBPEMEHHbIE ONTUYECKHUE YCTPONCTBA U Npubopsl (poTorpaduu
YCTaHOBOK M TpHUOOpPOB pa3MelIeHbl B Y4eOHO-METOJMYECKHX PYKOBOJCTBaX K
nabopaTopHbIM pabotam http://optics.squ.ru/library/education/laboptics ).

KonunuecTBO yCTaHOBOK M IUIOUIa/[b TOMEIICHUS HE TMO3BOJSIOT PEan30BaTh
(bpoHTaNbHOE BBIMOJIHEHHE PabOT MO TeMaM COJEpKaHUS IUCHUIUIMHBL «ONTHKAY.
[ToaTomMy peanu3yercss OJHOBPEMEHHOE BBIIIOJIHEHHE PA0OT MO pa3Iu4HbIM pasjesaM
TUCHUIUIMHBL. Takasg BO3MOXXHOCTh oOOecreurBaeTcs JJAOCTaTOYHO MOAPOOHBIM U
UCYEPIBIBAIOIIMM  TEOPETUYECKUM ONHMCAHMEM B  METOJIUYECKUX PYKOBOJCTBAX
coJiepKaHusl BceX J1abopaTOPHBIX paboT MpakTuKyma. Bce MeToanueckue pyKoBOJACTBa K
na0opaTOpHBIM paboTaM HMEIOTCS B JIEKTPOHHOM (opMaTe U JOCTYNHBI Ha caiite
kadenpsl ONTUKM W OMODOTOHMKHM, peaju3ylouledl  JaHHyl  JUCIHUILUIUHY
(http://optics.sgu.ru/library/education/laboptics).

JlaGopaTopHbie YCTAHOBKYU M NIPUOOPHI PU3HIECKOr0 NPAKTUKYMA 0 ONTHKE

IIpuOopbI M YCTAHOBKY 1O reOMETPUYECKOH ONTHKE

Bonbiiasg onTuyeckast ckaMmbs ¢ OOJIBIIMM KOJUIMMATOPOM — 2 YCTAaHOBKH.
Manas ontudeckasi CKaMbsi — 3 YCTaHOBKH.
3putenbHas Tpyoa. MUKpOCKoI.
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03.03.02 ®uszuka. KomnprorepHas gusnka.

IIpuGopsbI M ycTAHOBKH 1O pedpakToMeTpun

Pedpaxromerp NPD-22.

HNutephepomerp JIMP-2

I[Ipubopbl ¥ YCTAHOBKH MO CNIEKTPOCKONNH
CrieKTpOrOHUOMETP.

MonoxpomaTtopa YM-2.

[Ipubopsl ¥ YyCTAHOBKU A1 U3y4YeHUs HHTepdepeHIIun cBeTa

[TpoGHbIE (3TAIOHHBIE) CTEKIA

Muxkpockorn ¢ ycTpoicTBOM Jj1s1 HAOIIOAEHUS U U3MEPEHUS HHTEP(EPEHIIMOHHBIX KOJIELl
Hprotona

Hntepdpepomerp FOHra ¢ noaynpoBOAHUKOBBIM JIa3€pOM Ha Majioi ONITUYECKON CKaMbe.
HNuTtepdepomerp FOHTa ¢ mpOTAKEHHBIM HCTOYHUKOM O€J0T0 CBETA ¢ AUPPAKIUOHHBIM
ONTHUYECKUAM DJIEMEHTOM C JBOMHON MUKPOCTPYKTYPOM.

Hutepdpepomerp MaiikenbcoHa ¢ OIYNPOBOAHUKOBBIM JIa3€pOM

I[Ipubopsl ¥ YyCTAHOBKH I U3yYeHHUS TU(PPAKIHHA CBETA

Mamnast onTudeckasi ckaMmbsl JUIsl U3ydeHus Judpakliyy CBETa Ha aMIUIUTYAHBIX U
(ha30BbIX TU(PAKIIMOHHBIX PEIIETKAX.

YcranoBka i uzydenus audpaxiun Openens u @payHrodepa Ha KpyrioM OTBEPCTHH.
YcTaHOBKa € MOJIYNPOBOIHUKOBBIM JIa3€pOM U 00BEMHOM rosiorpaduyeckoit
TU(GPaKIMOHHON PeIIeTKON

IIpuOopsI M YCTAHOBKY VI H3y4YeHHUs MOJIAPU3AIUH CBETA

[Tonspumerp.
YcTaHOBKa I UCCIIEIOBAHUS DILUIMITHYECKH TOJIAPU30BAHHOTO CBETA.

IIpubopbl ¥ YCTAHOBKH I/l U3yYeHHUS MOTJIOIIEeHHUs CBeTa
®oromerp ®IK-561IM u ®M-56.

dotometrp OM—-56.

[Iporpamma coctaBieHa B COOTBETCTBUU ¢ TpeboBanusimu @OI'OC BO
no Hanpasienuto noArotoBkd 03.03.02 duszuka npoduns «KomnbloTepHas
(puszuxay.

ABTOD:

npodeccop kadenpsl onTUKU U OMOPOTOHUKH,
1.¢.-M.H., ipodeccop B.II. PsGyxo

[Iporpamma paspabotana B 2021 r. (ogoOpeHa Ha 3acenaHuu Kadeapbl ONTUKUA U
ounodoronuku, mpotokos Ne 13/21 ot 14 centsiops 2021 roaa)

[Iporpamma aktyanu3upoBana B 2022 1. (omoOpeHa Ha 3aceqaHud Kadeapbl
onTuku u 6nopotoHuKH, mpoTokon Ne 09/22 ot 23 mast 2022 rona).
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