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1. Ilestu ocBoeHMsI AU CIUTLIHHBI

[lenun ocBoeHMS TUCHUIUTMHBI «ONTHKA» COCTOAT B 00ECIIEYCHUH CTYJIEHTOB
3HaHWSMU M HaBbIKAMU B O0JIACTH MAaTEMaTHYECKHMX M €CTECTBEHHO-HAyYHBIX
3HAHUH, CBSI3aHHBIX C OJJHUM M3 OCHOBHBIX pa3/ieJoB (PU3UKHU - ONITUKU, BEIPAOOTKE
NPAKTHUECKUX HABBIKOB peHIeHHs] (PU3NYECKUX 3a7a4y B 00JIacTH (PU3NYECKOU U
TEXHMYECKOM ONTHKH, B Pa3BUTUU Yy OOy4alOUIMXCA TOHHUMAaHUS PpOJIU
(dbyHIaMEHTaIbHBIX 3aKOHOB (DM3MKM Kak OCHOBBI [JIsi OMHCAHMS W aHajau3a
IPUPOJIbI Pa3HOOOPA3HBIX SIBICHUI OKpYXaloUIero Mupa, B (OPMUPOBAHUU Y
oOyuaromuxcs (pyHIaMEHTAIbHBIX (PU3NYECKUX IMPEACTABICHUN A BBIPAOOTKH
CIOCOOHOCTEM K CaMOCTOSITENIbHBIM METOJaM HAy4YHOIO MCCIEAOBAaHUSA MU
MBILUIEHHUS, B IOJYYEHUU BBICHIETO HPOPECCHOHATIBHO NPOPHINPOBAHHOIO
o0Opa3oBaHMsl, MO3BOJISAIOLIETO BBITYCKHUKY YCIHEIIHO paboTaTb B HU30paHHOM
chepe NEATEIBbHOCTH B PO, o0nanatp YHHUBEPCaIbHBIMU,
oOmenpodeccuoHaTbHBIMU u npodeccuoHaIbHBIMU KOMIIETEHLIUSIMH,
CIIOCOOCTBYIOLIMMU €r0 COLUAIBHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH HA PBIHKE
TpyZa U yCHEIHOM NpodecCHOHANIBHON Kapbepe.

2. Mecto nucuuiuiaabl B ctpykrype OOII 6akasaBpuara

Juctummaa b1.0.16 «Ontuka» otHocutcs k O0s3aTeapHOM yacTu biioka 1
- Jucuuniauuel (Momynu) yudeOHoro 1wiaHa. IlpemonaBaHue JUCHUIUIUHBI
ocymiecTBisieTcss B 4 cemectpe. [ yCBOSHUST TUCHUTUIMHBI 00y4aeMbIi JOJKEH
obmamath 0a3oBoM  (PUBMKO-MaTeMaTHYECKOW  IOATOTOBKOHM, HeoOxoauma
coJlep KaTeIbHO-METOIMYECKasi B3aUMOCBSI3b C MATEMATUYECKUMU JUCITUTUTMHAMEU
(«Marematuueckuii ananu3 u TOKID», «AHanmuTUyeckasi TeOMETpUs U JMHEIHAs
anredpa», «BeKTOpHBIA U TEH30pHBIA aHANIHM3», U (PU3NYECKUMU TUCIUTUTMHAMU
(«Mexanukay, «MonexysipHas pu3nka», « IAEKTPUIECTBO U MATHETUZM ).

CTyaeHTBl JOJKHBI UMETh HABBIKM CAMOCTOSTEIBHON paOOThI ¢ y4eOHBIMHU
nocoOussMM M MOHOrpapuyeckod ydeOHOH JUTEpaTypod, yMETh pellaTh
busznueckue 3amauM, TpeOyrolue mnpuMeHeHus AuddepeHuuaIbHoro  H
WHTETPATLHOTO MaTEMaTHYECKOTO amrmapara, yMeTh MPOU3BOIUTE MPUOIMKCHHBIC
npeoOpa3oBaHus AaHAIWTHYCCKUX BBIPAKCHUM, HWMETh HaBBIKM pabOTHI Ha
KOMITBIOTEpPE C MaTeMAaTHYECKHMMH IakeTamMu mnporpamMm (Hampumep, MathCad,
MatLab, Mathematica), rpaduyeckum (Hanpumep, OriginPro), rpaduyeckum
MaKeTOM JUIS CXEMHbIX perreHuit (Hampumep, CorelDraw) u TeKCTOBBIMH
(marmpumep, MS Word, MS Excel) pegakTopamu, ymeTb MNpOrpaMMHpPOBAaTh H
WCITIOJIb30BATh YHCIICHHBIE METOJbI pelieHuss (PU3NYECKUX 3a7a4, UMETh HABBIKU
paboThl Ha (U3HYECKUX SKCIEPUMEHTAIBHBIX YCTaHOBKAaX, YMETh OGOPMIIATH
pe3ynbTaThl AKCIIEPUMEHTOB C HCIOIB30BaHUEM TIpadUiyecKoro Marepuaia u ¢
OLICHKOM MOTPEIIHOCTEN U3MEPEHU.

3HaHMS, MTOYYCHHBIC TIPH OCBOCHHUH JUCIUILUIMHBI « ONITHKA», HEOOXOIMMBI
Py OCBOCHHWM CJICAYIOIIUX JUCIUIUIMH «ATOMHasT W sjaepHas (pu3ukay,
«OnexktpoauHaMukay, «Teopus konebanuit», «Teopuss BOJHOBBIX MPOLIECCOBY,
«Cratuctuueckas paauodu3ukay, a TakKe psla CHEeHHAIbHBIX JUCIUILIINH,
CBSI3aHHBIX C BOJIHOBOM (DU3UKOM.
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3. Pe3yabTarsl 00yueHnus nmo gucuumiande «Onruka»

Kon u Koa u HaumeHoBaHue

HANMeHOBaHHe HHIMKATOPOB JOCTHIKE- PesynbTatel 00yyeHust

KOMIIETEHIINN HUA KOMIIETCHIINH
OIIK-1. 1.1_B.OIIK-1. O6nanaet | *3HaTh:
CnocobeH 0a30BBIMHU 3HAHHSIMU B - IPUPOY CBETA M CBOMCTBA ONTHYCCKUX BOJIH,
MIPUMEHSATH 00J1acT BEICHICH (hyHIaMeHTaIbHBIC ONITUYCCKUE SBJICHUS U
0a30BBIC 3HAHUS | MaTEMaTHKH, QU3UKH, 3aKOHEI OIITHKH,
B o0jacTu panuopu3NKu U - poopMaIbHBIE - MATEMATHYECKUE METOIBI
buzuku u AJIEKTPOHHBIX MTPHOOPOB, | OMUCAaHUs PU3NIECKUX SBICHHUI B ONITHKE.

pagropu3UKu U
UCIIOJIb30BATh UX
B
poQeCCHOHAIIBH
ol
JESITCIIBHOCTH, B
TOM YHUCJIE B
chepe
MeAaroru4ecKou
JESITCIIbHOCTH

HEOOXOUMBIMU JIJIS
pa3paboTku u
IKCILTyaTaIluH
PATHOICKTPOHHBIX
YCTPOMCTB, IPOBEICHUS
Hay4YHBIX UCCIICOBAHUN
B 00y1acTH paguoPpu3uKu
Y MOJICTTHPOBAHUS
KoJieOaTeIbHbIX U
BOJTHOBBIX TIPOIIECCOB B
cHCTEeMax pa3IuIHOM
TIPUPOJIBIL.

*YMETh:

- UCTIOJIb30BaTh B MPAKTUYECKUX 3a]1ayax
KaueCTBEHHbBIC (DU3NUYCCKUE TTPEACTABICHHUS,
MaTEeMaTHYECKHE U BLIYUCIUTEIbHBIE METOIbI
aHajM3a sBJICHUHA U YOPEKTOB B ONITHKE.
*Bmagers:

- MaTeEMaTHYECKUMH U BBIYUCIUTEIHHBIMU
METOJJaMH aHau3a BIeHUH 1 () (HEeKTOB B
OIITHKE.

3.1_B.OIIK-
1.Cnoco0eH npuMeHsTh
UJIeH U METOJIBI 13
IpyTrux odyacrei
¢u3uku B paguopusnke
(«uzuka ams pagroy).

*3HaTh!

- OTUYECKHE SBJICHUS U METO/bI PELICHUS
(bu3nYecKux 3a/1a4 B ONTHUKE,;

- MaTeMaTU4YeCKHE MOJIENIU BOJIHOBBIX SIBJICHUM
B (PM3NYECKOIl ONTHKE;

- METO/Ibl U METO/I0JIOTHI0 MaTEMAaTUYECKOTO
aHaJM3a U MOJICIIMPOBAHUS (PU3UUECKUX
SIBIIEHUHN U 3P PEKTOB,;

*YMeTb.

- pemiath yueOHbI€ 33J]a41 110 OCHOBHBIM
paszenaM pU3NYECKON ONTHKH;

- HCII0JIb30BaTh MaTeMaTH4YECKHE MOIEITU
BOJIHOBBIX IIPOLIECCOB VISl PEIICHNUS 3a]1a4
(hU3UYECKOI ONTHKH;

- IPUMEHATh (PU3UUECKUE 3aKOHBI JUIs PELICHUs
MPaKTUYECKHUX 3a/au.

*Biiasiers:

- METO/IaMH peleHus (U3NIecKux 3ajad B
OITHKE;

- METO/IaMU U METOJ0JIOTHEN MaTeMaTHYeCKOro
aHaJIM3a ¥ MOJICIIMPOBAHUS (PU3UUECKUX
sBJIeHUH U 3)PEeKTOB B ONTHKE.

4.1 B.OIIK-1. Umeet
He00XOINMBIE HAaBBIKHA
JUTSL IPUMEHEHUS
MOJTyY€HHBIX B 00J1aCTH
¢bu3uKU ¥ paanoPpU3NKH
3HaHUA B cepe
Ne1Iarornyeckon

*3HATD!

- (u3myecKyro NpuUpoay CBETa U €ro CBOMCTBA,
- (hyHIaMeHTaIbHbIE ONTUYECKHE SBJICHUS U
3aKOHOMEPHOCTH B3aUMOJIEHCTBHUS CBETA C
BEIIECTBOM;

- MaTeMaTU4eCKHe METO bl ONHUCAHUS
(u3MYECKUX SIBIICHUH B ONITHKE.
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eI TEIbHOCTH. *YMeETh!

- HCIIOJIb30BaTh B 00pa30BaTEIbHOMN
JeSITeIbHOCTH Ka4yeCTBEHHbIE (PH3NUECKUe
IPEJCTaBICHUs B 00JIaCTH ONTHKH,
MaTEeMaTHYECKUE M BHIYUCIUTEIBHBIE METOBI
aHajM3a sBJICHUH U Y)PEKTOB B ONTHKE.
*Bnaners:
- IeJarOrMYeCKMMHU HaBbIKAMU MPUMEHEHUS
KayeCTBEHHBIX (DU3MUECKUX MPEACTABICHUN B
00JacTu ONTHKHU, MATEMaTUYECKUMU U
BBIUMCIIUTEIEHBIMU METO/IaMH aHAJIN3a SBJICHUN
1 2((HEKTOB B ONTHKE.

OIIK-2. 3.1_B.OIIK-2. *3HaTh!

Cnocoben Ob6nagaet HaBbIKAMU - (U3MYECKyIO0 CYIIHOCTh ONTUYECKUX SBJICHUI

IPOBOJIUTH MIPOBEACHUS ¥ 3aKOHOB ONTHKH, TEOPETUIECKHE U

9KCIIEPUMEHTANb | CAMOCTOATEIbHBIX JKCIIEPUMEHTAIbHBIE METO/IbI U CPENCTBA

HBIC U HAYYHBIX UCCIICIOBAaHUIA | HAOJIOJICHHS U U3YUYCHHS STHX SIBICHUH U

TEOPETUYECKHE Y aHaJIM3a MOJYYCHHBIX | 3aKOHOMEPHOTEH.

Hay4HbIC pe3yIbTaTOB. *YMeTb!

WCCJICIOBAHUS - HaXOJIUTh U KPUTUYECKH aHATTU3UPOBATH

00BEKTOB, UHPOPMALIUIO O TEOPETUIECKUX U

CUCTEM U JKCIIEPUMEHTAIBHBIX METOaX UCCIIEIOBaHUS B

IPOIIECCOB, OIITHKE, O BO3MOKHOCTH PAKTUYECKOTO

o0OpabatbIBaTh U UCIIOJIb30BaHUs ONITUYECKUX SIBICHUN U

IPEJICTaBIISITh 3¢ deKToB.

JKCIIEPUMEHTAIh *Briasers:

HBbIC JaHHBbIC

- HaBbIKAMU TEOPETHUYECKOI0 U
9KCIIEPUMEHTAILHOTO aHAJIN3a ONITUYECKUX
SIBIIEHUH, 5P PEKTOB, CXEMHBIX PEIICHUN U
IIPUMEHEHNUS ONITUYECKUX METO/I0B
WCCIIEIOBaHMS ISl pELICHUS MPAKTUYECKUX
3a]1a4.

4.1 B.OIIK-2. Bnaneer
crioco6amu 00paboTKH
9KCIIEPUMEHTAIIBHBIX U
YHMCIICHHBIX JIaHHBIX C
HCIIOJIb30BAHUEM
METOJI0B
MaTeMaTU4ECKON
CTaTUCTHUKH U
rpaduyeckoro
MIPEICTaBICHHUS.

*3HATD:

- criocoObl 00pabOTKH U MpeICTaBIECHUS
9KCIIEPUMEHTAIIbHBIX JAHHBIX B ONTHKE,
COCOOBI OLIEHKH MOTPEIIHOCTEN U3MEpEHH B
OTITHKE.

*YMeTb.

- aHaJIM3UpPOBaTh U 00padaThIBaTh JaHHBIE
ONTUYECKUX IKCIIEPUMEHTOB C OLIEHKON
TOYHOCTH PE3YJIbTaTOB MPOBOIUMBIX
U3MEPECHUM.

*Bnazners:

- METOJIaMHU U C1Ioco0aMu 00pabOTKU JaHHBIX
ONTUYECKUX IKCIIEPUMEHTOB, CIOCOOAMHU
MIPEICTABICHNS TaHHBIX SKCIIEPUMEHTOB U
OILICHKH MTOTPEIIHOCTEN pe3yIbTaTOB U3MEPEHUN
B ONTHKE.
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4. CTpyKTypAa U coJepKaHue TUCUMILIMHBI «ONTHKa)

OOmast TpPyIOEeMKOCTh AWCHUIUIMHBI cocTaBisger 180 dWacoB - 5 3adeTHBIX
enuHUIB], 13 HEX: 30 yacoB - jekiuu, 60 gacoB - mabopaTopHbIe 3aHATHSA, 54 yaca
- caMOCTOsTeIbHAs paboTa, MOATOTOBKA K 3a4eTy M 9K3aMeHY — 36 4acoB.

4.1. CTpyKTypa JTUCHHUILTHHBI

Pa3nes nucuunminubl

CeMm
ecTp

Henen

cemec
Tpa

Bunsbi yueOHoii padoThl,
BKJIIOYAs
CaMOCTOSITeJIbHYIO
padoTy CTyAeHTOB U
TPYAOEMKOCTH (B Yacax)

Cp

Jlexkuun
JIa0-HbIE
3aHATUA
IIpakr.
3aHATUA

DopMBbI TEKYLIEro
KOHTPOJISA
ycneBaeMoCTH
(no neoenam
cemecmpa)
DopmMbI
NPOMEKYTOYHOH
aTrecTaumu (no
cemecmpam)

1. DnekTpoMarHuTHBIE
BOJIHBI OIITUYECKOI'O
nuanasoHa. [omsspusanus
CBETa

1-3

(o)
(@)
1

10

KonTposbabie
BOIIPOCHI.
Ortuer 1o 11a0.
pao.

2. OtpaxeHnue u
MIPEJIOMIJICHUE CBETa

4,5

KontponbHbie
BOIIPOCBI.
Ortuer o na0.
pao.

3. OnTukKa aHU30TPOIHBIX
cpen. Kpucramnoontuka

6,7

KontponbHble
BOIIPOCBI.
Ortuer o na0.
pao.

4. Untepdepenuus ceeta

8-11

KontponbHble
BOIIPOCBI.
Ortuer o na0.
paod.

5. Audpakuus ceera

12-16

KontponbHble
BOIIPOCBI.
Ortuer no na0.
paod.

Hroro:

30 40 - 54

IK3aMeH,
3auer

Kontpous

36

IIpomexyTouHas
arrecrauus

3auer nmo
J1a0OpaTOpPHBIM

padoram.

IK3aMeH

Oo0wmast Tpy10eMKOCTh

180
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4.2. Conep:kanue JUCUUIINHBI

1.

Bgenenue. OnTuka B coBpeMeHHOH (u3uke u TexHuke. Kparkas uctopus pa3BUTHS ONTUKU
Y OCHOBHBIE pa3Jieibl ONTUKH: T€OMETPUYECKas, BOJIHOBAsI, KBAHTOBAs ONTUKA, TEXHUYECKas
OITHKA, (PU3HOJIOTHYECcKast U OMOMEIUIIMHCKAs ONTUKA, (DOTOHUKA.

1. OneKTpoMarHUTHbIe BONMHbI ONTUYECKOro Anana3oHa.
NMonapusauua ceeTta

OnTuyeckuii 1Mana3oH 3IEKTPOMArHUTHBIX BOJIH. MICTOUHHUKY U TPUEMHUKU CBETA.
VYpaBuenust Makcsesia.

CamocTosiTeIbHO: YpaBHEHHS MaKcBellla B HHTETpaibHOM (hopMe 1 ux pusmdeckas
uHTeprpeTanys. BoIBoJ BOTHOBOTO ypaBHEHUS AJIS 2JIEKTPUUECKOIO MOJIS U3 YpaBHEHUN
Makcgeiuia.

BonnoBoe ypaBHenue. YpaBHeHue BoiHbL. [lnockas u chpepuyeckue BosHbl. OCHOBHBIE
XapaKTePUCTHKHU KOJICOAHHUH U BOJH U UX (DU3MUECKUI CMBICT (aMILTUTY /A, Pa3a, 4acToTa,
KpyroBasi 4acToTa, AJIMHA BOJIHBI, BOJIHOBOE YUCIIO, BOTHOBOW BEKTOD, (pa3oBast CKOPOCTH,
(GPOHT BOJIHBI, BOJTHOBBIC TOBEPXHOCTH).

[IpencraBienue kojaebaHuil U BOJH B KOMIUIEKCHON dhopMe. KommiekcHas aMIuInTyaa.

DHeprus MIEKTPOMArHUTHBIX BOJH.
IInotHocTh noToka 3Heprun. Bekrop Ymosa-IloitnTiHra. UHTEHCMBHOCTH CBETA.

Hemonoxpomarndeckne BOJHBL. MOAyIHpPOBaHHBIE KOJICOAHUS M BOJIHBL.

AmmuintyHast, pazoBasi, 4aCTOTHAsI MOAYJIALUU KOJIeOaHUM U BOJIH.

PasnosxeHne BOJIHBI 10 TAPMOHUYECKUM COCTABIISAIOIIHM.

Bomnnosbie nyru. CriekTp BoIHOBOTO Iyra. COOTHOLIEHHE MEXy AJIMHON I[yra U IUPUHON
CIEKTPaJIbHOTO UHTEPBaIA. BpeMs U 11MHa KOr€pEeHTHOCTH BOJIHBI.

buennsa Bonu. Cynepno3unus JByX MOHOXPOMAaTHYECKUX BOJIH Pa3IMYHON 4aCTOTHI.
['pynnioBas ckopocts BosIHbL. Dopmyiia Pasnest [uist rpynnoBoy CKOPOCTH.

Honspuszanus 31eKTPOMarHUTHBIX BOJIH. [lonepedyHOCTh 3eKTPOMArHUTHON BOJIHBI.
B3anmMHuas oprieHTaIust BEKTOPOB djiekTprueckoro E, MarautHoro H 1 BoaHOBOTO BekTopa K
B 3JIEKTPOMAarHUTHOW BOJIHE.

CaMoCTOAITeIbHO: BBIBOJI OPTOrOHATBHOCTH BekTOpoB E, H, K n3 ypaBHennii Makcpesmia.
JIuneHo (MT0CKO) MONSPU30BaHHAS BOJTHA; MIIOCKOCTh MOJISIPU3AIUH.

Kpyrosas (uupkysspHas) U dJTUNITAYECKAS MOISPU3AIUH.

CrnyyaiiHas (XaoTH4ecKas) OJIIpU3allis BOJIHBI - €CTECTBEHHBIH CBET.

Crosyne 3JIEKTPOMArHUTHEIC BOJIHEL.

VYpaBHeHHE CTOSYEH BOJIHBI. Y3Jbl U YYHOCTH B CTOSTYEH BoJIHE. ONTUYECKH JTa3epHbIN
pe30HaTop.

Camocrositeabno: OnbiT Bunepa no gororpaduueckoit 3amucu cTosgeil BOTHbBI CBETA.
[IBetHas dororpadus Jlunnmana. O6bemHas rojgorpamMma JleHucroka.

2. OTpaxeHue n npernomMneHue ceeTa

OtpakeHue U NPEIOMIIEHHE CBETA HA IJIOCKON TPaHUIIEe pa3/iesa ABYX U30TPOIHbBIX
JUDJIEKTPUKOB.

3aKOHBI OTPA’KEHUS U TPETIOMIICHHUS.

®opmynsl DpeHes.

CamocrosiTe1bHO: BeiBoJ hopmyst DpeHenst A aMIUTUTY IHBIX KO3((QUIIEHTOB
OTPa)KEHUs CBETA.

Caenctsus u3 Gpopmys @Openens.

N3menenue (a3bl BOJHBI HA T IPH OTPAKEHUU.

W3MeHeHne cocTOsTHUS MOJISpU3alMK CBETA IIPU OTPAXKEHUU U IIPETIOMIIEHUH.
JluneiiHas nmossipu3alys OTPaKEHHOI'O CBETa MPHU OTPaKeHUHU 1ol yriioM bprocrepa.
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9. |Dueprernyeckne k03D OUIMEHTHI OTPAKCHHS U IPOIYCKAHUSL.
3aKOH COXpaHEeHHs SHEPTUHU MIPU OTPaXKEHUH U mpesomiieHuu ceeta. Koadduunent
OTpa)XEHHUs IIPH NIPOU3BOJIBLHOM a3UMYTE JIMHEHHOM MOJISIpU3aliii aJaroIlero CBETa.
KosdduimenT oTpaskeHus: €CTECTBEHHOTO U LIUPKYJISIPHO MOJSIPU30BAaHHOTO CBETA.

10. |[TomHOE BHYTpEHHEE OTPaKEHUE.

[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO OTpaxkeHus. [Ipu3Mbl IOJIHOTO BHYTPEHHETO
OTpakxeHUs. BOJIOKOHHBIE U TUIaHAPHBIE CBETOBO/BI.

Heonnopoanast BoiHa BOJIM3U TpaHUIIbI pa3jiesia cpe NP MOJIHOM BHYTPEHHEM OTPaKEHUU.
W3meHeHne cocTOsIHUS NOJISpU3alMK CBETA IIPU MTOJIHOM BHYTPEHHEM OTPAXKEHUH.
CamocrositesibHO: BriBog u3 hopmyn @penens BoIpakeHU A1 cABUTa (a3bl BOJHBI IPU
MIOJTHOM BHYTpEHHEM oTpaxkeHuu. [IpeobpazoBanue JIMHEHHO MOISIPU30BAHHOTO CBETA B
LUPKYJISIPHO MOJISPU30BAHHBIN MPU MTOJHOM BHYTpEHHEM oTpaxkeHuu. [lapannenenunesn
Ppeneis.

11. |CamocTosTeIbHO: OTpa’keHUE CBETA MOBEPXHOCTHIO MeTa/uI0B. Koo duimeHt otpaxeHus
MeTayuioB. [JTyOrHa MPOHUKHOBEHUS IPEIOMIICHHOW BOJIHBI. MI3MEHEHHE COCTOSHUS
MOJISIPU3ALMHU JTUHEHNHO MOJSIPU30BaHHON BOJIHBI IPU OTPAXKEHUH MOBEPXHOCTHIO METAJIOB.
3. OnTuka AaHN3O0TPONHLIX CpeAa. KpMCTa.I'IﬂOOHTVI Ka

12. | PactipocTpaHeHue cBeTa B aHU30TPOIHOM CpeJie.
Ontruyeckn aHU30TPOITHBIE cpenibl. OIHOOCHBIE U IByOCHBIE KpucTaIIbl. OOBIKHOBEHHAS U
HEOOBIKHOBEHHAs BOJHBI B KPUCTAILJIE.
[ToBepxHOCTH JTy4EBBIX CKOPOCTEW OOBIKHOBEHHON U HEOOBIKHOBEHHOM BOJIH B OJJHOOCHOM
KpHUCTaJlie.
CamocrositennbHO: [Ipenomienue cBeTa Ha rpaHULIE aHU30TPOIHOMN cpefibl. [locTpoenus
['tolireHca aJis OAHOOCHBIX KPUCTAJLIIOB.

13. |[Honspu3alMoOHHbIE YCTPONCTBA.
Kpucranamueckue (ha3oBbie MIIACTUHKU A/4 11 A/2.
[Ipu3ma Bomtacrona.
CamocrositenbHo: npu3Mbl Hukous, Pomona u CenapmoHa.
Juxpouunsie nossipusatopsl. [Tonspouasl. 3akon Mantoca.
VHTEHCUBHOCTD CBETA Ha BBIXOJE ONTUYECKON CUCTEMBI «JIBA MOJIIPU3ATOPa C
KpUCTAIIINYECKON (ha30BOI MIIACTUHON MEXTY HUMM.
CamocrositenbHo: JKunkue kpucrtayasl U JKK skpassbl.

14. | UnnyuupoBaHHAast ONTAYECKAs] aHU30TPOIIHS.

CamocrositenbHO: DoToynpyrocts. Dnekrpoontuueckue 3¢ dexrst Keppa u [Tokkensca.
OnTuueckuii 3¢ dext Keppa. Marauroontuueckuit a3gdexr Keppa.
4. UHTepcdepeHUuMa cBeTa

15. | UuTepdepeHns MOHOXpOMAaTHYECKUX BOJIH.

YcnoBus 00pazoBaHUS MAaKCUMYMOB U MUHUMYMOB UHTEHCUBHOCTHU. VIHTEphepeHIInOHHbIE
nojiocel. UTHTEepdepenmonHoe ypasuenue. Konrpact uHTeppepeHIIMOHHBIX TOJI0C.
CamocrositeqnbHO: MHTEephepeHns IBYX IUIOCKUX BOJIH — NEPHUOJ MOJIOC B 3aBUCUMOCTH OT
yriia cxokJaeHus BoyiH. MHTepdepennus AByX chepudeckux BOJH.

16. | UuTepdepeHrs HEeMOHOXPOMATHIECKUX BOJIH.

B3anMHas HEKOrepeHTHOCTb BOJIH OT (PM3MUYECKU Pa3HbIX HCTOUYHUKOB. [TomyyeHne B3auMHO
KOT'€PEHTHBIX BOJIH B ONTUKE — MHTEPPEPEHIIMOHHBIE YCTPONUCTBA U HHTEP(HEPOMETPHI.
WuTepdepomeTpsl ¢ JeeHueM BOJIHBI IO aMIUTUTYE U 10 BOITHOBOMY (GpoHTY. Ontudeckas
Pa3HOCTh X0/1a BOJIH B MHTEP(EPEHIIMOHHBIX YCTPONUCTBAX U HHTEpPEepoMeTpax.

CBs3b pa3HOCTH (Pa3 BOJH C UX ONTHYECKON Pa3HOCTBIO X0/a. Y CcloBHs (HOPMUPOBAHUS
CBETJIBIX U TEMHBIX HUHTEPPEPEHLIMOHHBIX MOJIOC.

VYpaBHeHHe HHTEP(HEPEHIINH HEMOHOXPOMATUYECKIX CBETOBBIX BOJIH. CTeNeHb B3aUMHON
KOT'€pEHTHOCTHU BOJIH U KOHTPACT MHTEPHEPEHLIMOHHBIX MOJIOC.
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17.

BpeMmeHHas KOrepeHTHOCTb CBETA.

CoOOTHOIIEHUS MEXY Pa3HOCTHIO X0/1a BOJIH U INTMHOW BPEMEHHON KOT€PEHTHOCTH TIPHU
uHTepdepenn cBeta. MaTepdepenius 0enoro cBeta B TOHKUX TUICHKaX.

Crenenb BpeMEHHON KOTEPEHTHOCTH U €€ CBSI3b CO CIIEKTPOM onThueckoro noisi. Kontpacr
UHTEpPEPEHIIMOHHBIX MTOJIOC U CTENIEHh BPEMEHHOM KOT€PEHTHOCTH.

18.

HuTtepdepomeTpsl ¢ AesieHueM M0 aMIUIUTYE.

WuTepdepomerpsl Maiikenscona u Maxa-Llenaepa.

CamocrostenbHo: Konbia Hetotona. Matepdepomerp duso.

HuTepdepoMeTpsl ¢ JieieHHeM 0 BOJIHOBOMY (DPOHTY.

Hutepdepometp I0nra. [lepuoa narepdepennnonnbix mosioc KOura. bunpusma Openens.
CamocrositeabHo: Ouszepkana Openens, 6unnnza buiie, 3epkano Jlnoiina. Beison
BBIpXKEHUS 7Sl Ieproia nHTepdepeHnonHbIxX nosoc Onra.

19.

[TonepeyHast IpOCTPaHCTBEHHAs! KOT€PEHTHOCTb.

Ponb KOHEYHBIX pa3MepoOB UCTOUHKKA CBeTa pH uHTepdepenuuu. Jnuna (paguyc)
MONEPEYHOM KOT€PEHTHOCTH BOJIH OT MPOTKEHHOTO UCTOYHHUKA.

D¢ddexT nonepeyHoit [eKorepeHTHOCTH BOJH B uHTephepomerpe FOHra.
3Be3aHbIN HHTEpdepomeTp MaliKellbcoOHa B €r0 COBPEMEHHBIC MOTH(DHKAINH.

20.

MHoronyueBas UHTepGhEpeHIHsL.

Wutepdepomerp Pabdpu-Ilepo. MHTEHCHBHOCTH cBeTa Ha BhIX0OzAe nHTephepomerpa Dadpu-
Ilepo B mpomieiemM 1 OTpaXXEHHOM CBeTe - (popmyiia Dipu.

[Tpumenenne unreppepomerpa @adpu-Ilepo B BEICOKOpa3pemaronen CrieKTpOCKOIHIH.
JlazepHbIil ONTUYECKUI pe30HATOP.

CamocrosiTeqbHO: VHTEphEepeHIIMOHHBIC CBETOPMILTPHI. MHOTOCIOWHBIC
OURJIEKTpUYECKHe 3epKaia. [IpocBeTiieHne NoBEpXHOCTEN ONTUYECKUX AECTAJEH.
@otorpadus Jlunnmana B HaTypaJIbHBIX 1BeTaX. I'oorpaMmel JIeHHUCIOKA.

5. Andpakuma ceeTa

21.

Hudpakuus ceera. [Ipunmmn [toitrenca u npuniun ['roirenca-Openens. JudpakiinoHHbIM
unTerpan. Judpakuus cBera Ha KPyTriioM OTBEPCTUU U KPYTJIOM dKpaHe. 30HHAS TEOPHs
®penensa. Bekropusie quarpamMsl. [IstHo Ilyaccona.

AwmmuntyaHas u (a3oBas 30HHbIE IaCTUHKH DpeHerns.

22.

Judpakims Opayarodepa - pudpakiys JadbHET0 MOJIs, TUPpaKIus B IapalIeIbHbIX
ayyax. Judpakuus @paynrodepa Ha 1end U Ha IPSIMOYTOIBHOM OTBEPCTHH.
Pacrnipenienenrie THTEHCUBHOCTH B JU(PPAKIIMOHHON KapTHHE.

Kaprtuna nudpakuus @paynrodepa Ha KPYrJIoM OTBEPCTHH.

JudpakironHast pacXxoJIMMOCTh CBETOBBIX IMy4YKOB. JlnpakiIMOHHBIN TIpeies pa3peiieHus
ONTHYECKUX CHCTEM.

23.

Judpakimonnas pemerka. PacnpeneneHne MHTEHCUBHOCTH B KapTUHE AU(pakiuy Ha
meneBoit rudpaxuonHoi pemierke. dazoBble AudpakoHHbIe pemeTku. OTpaxaromune
TG PaKIUOHHbIE pelieTKH. {uppaKkMOHHBINH criekTporpad.

CamocrosiTeibHO: Pa3pemaronasi criocOOHOCTh TUPPAKIIMOHHON PEIIETKH U
TUGPAKIIMOHHOTO CIIEKTPOMETpA.

24,

O6beMHble TUhPaKIINOHHBIE PEHIETKH.
Judpaxius bperra-Bynsda. Audpaxims cBeta Ha akyCTUYECKHUX BOJTHAX.

25.

du3nyecKue NPUHIUIBI ONTHYECKOH rojorpagpum.

Cxema 3amicH rojorpaMM U BOCCTAHOBJICHHUS C TOJIOTPaMMBI ONITHYECKOTO BOJTHOBOTO TTOJISI.
OOBeKTHas U ONOpHAs BOJHBI B rojorpaduu.

CamocrositesibHO: OO0BeMHas rojiorpaMma J[eHncroka 1 BOCCTaHOBJICHUE
rosiorpaguueckoro nzobpaxenus B 6esom ceete. Lludpposas romorpadusi.

6. MonekynsapHaa ontuka. HennHenHasa ontuka.
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26. | PacipocTpaHeHus CBETa B M30TPOITHON TUCTIEPTUPYIOICH cpeie.

[Tonspuzanus cpenpl. Jlucnepcus cBeta. Y paBHEHHE INIOCKOWM MOHOXPOMATUYECKON BOJTHBI
B noruionjarouiei cpene. 3akon byrepa.

BousiHoBbIe nakeTsl. ['pynmnoBasi ckopocTh BoJIHBL. Dopmyiia Panes.

27.|Knaccuueckas 2JIGKTPOHHAS TEOPUs JUCTICPCUU. Y paBHEHUE JIBIKEHUS OCHUIUIATOPA BO
BHelIHeM mnosie. Jlucnepcus BAaau oT JIMHUU norjouienus. lucnepcus B o01acTu TMHUA
MOTJIOIICHUS - aHOMaJIbHas qucnepcus. JlucnepcuonHas KpuBasi U CEKTPaIbHBIM KOHTYP
MIOTJIOLIEHUSI.

CamocTosTe/IbHO: DKCIIEPUMEHTAIBHBIE METO/IbI UCCIICIOBAHUSI aHOMAILHOM JIMCIIEPCHUH.
Merton ckpeleHHbIX npu3M. MaTepdepeHimonasii Metoa. Metos "KprokoB"
PoxaecTBeHCKOrO.

28. | Db dekT BpaleHns HanpasaeHUs (INIOCKOCTH) NOJISPU3alMHU IPU pacOpOCTpAaHEHUH CBETA B
BEIIIECTBE.

EcTecTBeHHOE BpalieHUE MIIOCKOCTH Tojisipu3aiui. CamocTostensHo: OnbiT @peHers.
Caxapomerpus. [lonspumerpsi.

DddekT BpaleHus HapaBlIeHUs JUHEHHON MOJIPU3AMY B MArHUTHOM M0JI€ - 3P dekT
Dapages.

29. | Paccesnue cBera u ero 3akoHoMepHocTu. MHnukarpuca paccesnus. [lonspuszanus
paccessHHOTO cBeTa. 3akoH Panes. MonekymsipHoe paccesiane. OOBbsICHEHUE IBETA 3apy U
Heba.

Heynpyroe paccesiHus cBeTa.

30. | Henuneiinas ontuka. I'enepanus Bropoit rapmMmoHuki. CaMmo(OKyCHPOBKA CBETOBBIX ITYYKOB.

7. OnTukKka ABUXyLWUXcsa Ten

31. |CamocTtosTebHO: CKOPOCTH CBETA M METOJIBI €€ ONpeaesICHHs. ACTPOHOMHYECKUE METOIBI
Pemepa (mo cnytHukam FOnutepa) u bpamies (meroxn aGepparuii).

JIaGoparopHbie MeTobl Puso (MeTo npepbiBaHuil ) 1 Dyko ( METOJI BpalllatoLIerocs
3epkana ). CoBpeMeHHbIe Ja00paTOPHbIE METO/IbI ONIPEJICIEHUs] CKOPOCTH CBETA.

32. |[IposiBneHME ABMKEHHS Cpelibl B MHTepdepeHnnoHHbIX onbitax. OnslT du3o. Dddexr u
unTeppepomerp Canbaka. OnTuyeckuii ”HTEpHEPEHIIMOHHBINA THPOCKOIIL.
[TonbITKa 0OHAPYKEHUS IBH)KEHUSI 3eMJIM ONITHYECKUM METO/IOM - ONIbIT MalikeIbCoHa.

33. | Dddext [omnepa B ontuke. Ilposisienue s¢pexra Jonepa B crieKTpaabHbIX
WCCIIEIOBAaHMSIX (YaCTOTHBIN CABHT CIIEKTPABHBIX JTMHUAN M3ITydeHUS 3BE3/, JOTUIEPOBCKOE
YIIUPEHUE CIIEKTPATIBHBIX JIUHUK).

[TposiBnenue 3¢ dexra Jomnepa npu untepdepernu u nudpaxiuu ceera. CIBUT YaCTOTHI
cBeTa pu AUQpaKIuK Ha IBUXKYyIIEHCs MU paKIIMOHHOM pelieTke 1 Ha Oeryiuei
AKyCTUYECKOM BOJIHE.

TEOPETUYECKHUU MUHUMYM
IO BOJHOBOM OIITUKE

1. 3akoHbI OTpaXXCHUA U INPCIIOMIICHUA. Ilokazarens MpCIOMIICHUS.

2. TlonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil (KpUTHUYECKHIT) Yroil MajeHusl.

3. YpaBHeHus MIOCKOH U ceprueckoii BosiH. [IpocTpaHCTBEHHBIH EpHO/] BOJIHBI (UTMHA BOJHBI),
4acTOTa, BOJIHOBOW BEKTOP, (ha3a BOJHBIL.

4. Crosuas OJICKTpOMAardHuTHas BOJIHA. V31e1 1 IIyYHOCTHU CTOsTUCH BOJIHBI, UX TIICPHUO.

5. Monspusamus ceeta. JInHeHO nonspu3oBaHHas BOHA. L{upkynspHas v SmunTHIecKast
MOJsIpU3alru. Xa0THYECKHU MOJISIPU30BAHHbBINA CBET — €CTECTBEHHBIN CBET.

6. CnocoObl MoMyYeHHs JTUHEHHO, HUPKYIISAPHO UIIH AILTUITUYECKH MOJISIPU30BAHHOTO CBETA.
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7. ®opmynsl Openenst — pusnyeckuii cMmpici. Cnenctus u3 Gopmyn Openens.

8. Dddexrt bprocrepa. Yron bproctepa.

9. Onrtuuecku aHU30TpONHAsE cpeabl. OnTuyeckas ocb B aHU30TpONHOU cpenie. OObIKHOBEHHAS U
HEOOBIKHOBEHHAs1 BOJIHBI B KpHUCTaJLIe. J|BOMHOE JTydenpeioMIeHHE.

10. Hp606p330BaHI/Ie COCTOsIHHUA IMOJIAPpU3aluu CBETA (baSOBBIMI/I KPHUCTAINIMYCCKUMH TLIIaCTUHKAMHU.

11. Tlonsipounsl. 3akon Maitoca. [Tonsipu3zainoHHBIE TPU3MBI.

12. UnTepdepenuus cera. YpaBHeHHEe HHTEPPEPEHIIUM MOHOXPOMATUYECKUX BOJIH.

13. KorepeHTHOCTB cBera. B3anmuas KOT'CpPCHTHOCTH CBE€TOBBIX BOJIH.

14. BpemeHHas KOrepeHTHOCTh cBeTa. [lonepeunas nmpocTpaHCTBEHHAs KOTE€PEHTHOCTh CBETA.

15. Unrepdepomerprl. Ontuyeckas pa3HOCTh X0Aa. CBs3b pa3HoCTH (a3 ¢ pa3HOCTHIO X0/1a BOJH B
uHrepdepomeTpe.

16. Unurtepdepomerp FOnra. MUurephepomerp Hprorona. Konbiia HeroTona.

17. Nnrepdepomerp Maiikenbcona. MaTepdepomerp Maxa-Ilenaepa.

18.YcnoBus 1uist 00pa3oBaHus CBETIIBIX U TEMHBIX HHTEPPEPEHIIMOHHBIX MOJIOC - YCIOBUS IS
pasHocTH (a3 u A1 pa3HOCTH X0/1a BOJIH.

19. udpaxuuu ceera. [punnun ['roiirernca n npuanun I rolirenca-dpenens.

20. udpaxknuoHHas pacX0oJAUMOCTh IIyYKOB CBETA. YTOJ TU(PaAKIUU CBETa HA OTBEPCTHH B
HEIPO3payHOM 3KpPAHE.

21.TIpenenpHble NoNEpeyHble pa3Mepsl CHOKYCUPOBAHHOTO IydKa cBeTa. JndpakimoHHbIi npenen
pa3pelieHns ONTUYECKUX CUCTEM (POPMUPOBAHUS U300pAKEHUSI.

22. AmmmutyaHas U ga3oBas AM(QPaKIUOHHBIE PEIIETKU. Y paBHEHHE IS IIaBHBIX MAKCUMYMOB
Jupakuuu Ha JTUGPaKIIMOHHOMN pemieTke.

23. CrexTpanbHble U3MEPEHHS C TOMOIIBI0 JUPPAKIIMOHHON pemieTkh. [[udpakiinoHHbIHI
crieKTpomeTp. Paspelienne crekTpaibHbIX JIMHU.

24. Tudpaxius cBeta Ha 00beMHON AU(paKIIMOHHON perieTke. YpaBHeHue bperra-Bynbga.

25. [IpuHIMIIBI ONITHYECKOM ToJorpadum.

26. SIBnenne paccessHus cBera. [lonspu3aius paccessHHOTO CBETa.

27. 3akoH Panes nns paccesstHHoro certa. [Ipuunna romy6oii okpacku HeGa U KpacHOM 3apu.

28. lucnepcus creta. Jlucmepcus BemecTsa.

29. [lornomenue cera. 3akon byrepa.

30. OnbIT MaiikenbcoHa IO OTPEICTICHAIO BIMSHUS ABIKEHHS 3eMJTH Ha CKOPOCTh CBETA.

31. O¢pdexrt u unrepdepomerp Canbska.

32. O¢pdexr domepa B ONTUKE.

10
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5. O0pa3oBaresibHbIE TEXHOJIOTHHU

[Tpu peanuzanuu AUCUUTUIMHBI «ONTHKAY» HCTOIB3YIOTCS CIEIYIOININE BHUIbI
y4eOHBIX  3aHATHA:  JIGKIUH, NPaKTHUECKUE  3aHATHS,  KOHCYJbTaIlUH,
JabopaTtopHble 3aHATUS B (U3MYECKOM MPAKTHKyME, KOHTPOJIbHBIE pPaboTHI,
CaMOCTOSITeNIbHBIE PAOOTHI.

B paMkax JneKIMOHHBIX 3aHATUH MPEIyCMOTPEHBI aKTUBHBIE (HOPMBI
y4eOHOTrO TIporecca: pa3dop KOHKPETHBIX CHUTYyallWid, HaTypHbIE (Qu3nyeckue
JIEMOHCTpAIMK U 00CYXK/IeHHE HAOII0IaeMbIX ONTHUECKUX SBICHHUNA U 3PPEKTOB,
KOMITBIOTEPHBIE JIEMOHCTPALUU U CHUMYJIILUU C HCIOJB30BAaHHEM COBPEMEHHBIX
U(PPOBBIX CUCTEM M300pa3UTENHHON TEXHUKH.

B pamkax m1aGopaTOpHBIX 3aHSATUN MPEeTyCMOTPEHBI: JETalbHBIA pa3zdop
TEOPETUYECKMX M  OKCIIEPUMEHTAJIBHBIX OCHOB H3Yy4aeMBIX B  paMKax
71a00paToOpHOl pabOThl ONTUYECKUX SBJICHUH IO BCEM pazjesiaM AMCLMILINHBI,
BBITIOJTHEHHUE JIA0OPATOPHBIX PAadOT MO BCEM OCHOBHBIM pasfieiaM JUCHUTITHHBI
«Ontuka». JlabopaTopHble 3aHATHS CTYJIEHTOB COYETAIOTCS C JETAIbHBIM
aHAJIM30M TEOPETHUYECKUX OCHOB BBIMIOJHSAEMBIX JIA0OPATOPHBIX pabOT, MPUHIUTIA
JEUCTBUS MPUOOPOB U YCTAHOBOK.

Ha mnpakTrueckux 3aHATUSX TNPEAYCMOTPEHBI:  JETAlbHBIM  paz0oop
(bu3nYECKUX OCHOB TE€M JIEKIIMOHHOTO Kypca ¢ pelieHneM (PU3UYecKHX 3aaad Io
OCHOBHBIM pa3jiefiaM COJAEpKaHHUS JAUCUUIUINHBI, BBITIOJHEHUE KOHTPOIBHBIX
paboT 1Mo BceM paszesam.

OcoOenHocTH 00pa30BaTEJIbHBIX TEXHOJIOTHH IJIs1 HHBAJIUI0B M JIMII C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Beibop MeTo0B 0OyueHus Ompeensercs COAEepKaHUEM JHCLUIUIMHBI,
ypoBHEM TpOo(deCCUOHATBbHOW MOATOTOBKU MPENoJaBaTess, METOJIUYECKOro WU
MaTepUaIbHO-TEXHUYECKOTO 00eCIeueHUsI, 0COOCHHOCTSIMH BOCIPHUATHS y4eOHOM
uHQOpMalMU  CTYJACHTOB-UHBAJIMAOB U  CTYAEHTOB C  OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSI.

JInst cnaGoBUASIIMX CTYACHTOB B JIEKIIMOHHBIX U YYEOHBIX ayJUTOPHUAX AOJDKHA
OBITH MPEAYCMOTPEHA BOZMOXHOCTh IPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapuMep,
TEKCTa Ha JIOCKEe WIH cllaiijla Ha SKpaHe) IpH MOMOUIM BUIEO YBEJIUYUTENECH s
yAQJIEHHOro mnpocMmoTtpa. Jlnsg ureHuss ydeOHO-METOJIMYECKOM JUTEepaTyphbl
HEOOXOAMMO MPENYCMOTPETh HAJIUMYME 3JIEKTPOHHBIX nyn. IIpu Heobxoaumoctu
JOJKHA OBITH IPEyCMOTPEHA BOZMOYKHOCTh 3aITUCH JIEKIIUHA HA TUKTO(OH.

Cnabocnplmianue  CTYyJIEHThl  JOJDKHBI — HOJydYaTh  JOTOJHHUTEIbHYIO
uHbOpMallMI0O  TO0  JUCUUIUIMHE M3  Y4eOHUKOB,  PEKOMEHJIOBAaHHBIX
npenoaaBaresieM (CM. .8 JaHHON MPOrpaMMBbl).

OOyyaromuecs UHBAIUIbI W JIMLA C OTPAaHUYECHHBIMH BO3MOXHOCTSMU
3I0pPOBBSl  OOECMEUMBAIOTCS AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pPECypCaMu:
AIIEKTPOHHBIMU MMOCOOUSIMU, MTPE3CHTALUAMHU JEKIMOHHBIX KYpCOB, POTPAMMHBIM
oOecrieyeHueM JJIsl pean3alii KOMIBbIOTEPHBIX JA0OPATOPHBIX M MPAKTUYECKUX
pabor.

11
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[IpenycmoTpeHa  BO3MOXKHOCTb  IIOJYYEHHUs  JAaHHBIX  CpPEICTB  Ha
YHUBEPCUTETCKUX M KadeapaabHBIX caiiTaXx, a TakKe NPH HEMOCPEICTBEHHOM
OOIIEHNH C TPEToIaBaTesIeM 10 JIEKTPOHHOI MoYTe.

6. YueOHO-MeTOANYECKOE 00ecTieYeHUe CAMOCTOSITeIbHON PadoThl CTY/I€HTOB.
OueHo4YHBbIE CPeACTBA VISl TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAMH [0 UTOraM OCBOCHUSI TUCIUIIMHBI

6.1. Buabl caMoCTOATEILHOM PadOTHI CTY/IEHTA:

- U3y4YE€HWE  TEOPETUYECKOro  Marepuaiga MO  KOHCIEKTaM  JIGKUMH |
PEKOMEH/IOBAaHHBIM  y4eOHBIM  MOcoOusAM, MOHOTpaduveckor  y4ueOHOMH
JUTEPATYpPE, CIIPABOYHBIM UCTOYHUKAM;

- U3y4YEHHUE TEOPETUYECKOr0 MaTepHalla ¢ UCIOJIb30BAaHUEM UHTEPHET- PECYPCOB —
BHUJICO JICKIIMHU IT0 OTNITHKE;

- CaMOCTOSITEIBHOE H3YyYEHHE psJla TEOPETUYECKHX BOIIPOCOB, BBIJACICHHBIX B
IpOrpaMme TUCHMILIMHBI, HEPACCMOTPEHHBIX Ha JICKIUAX;

- BBIIOJIHEHHE KOMIUIEKCA 3aJaHUM TEOPETHUYECKOTO XapakTepa, PAacueTHBIX M
rpaduyecKux 1o BCEM pasjienaM JTUCIUILINHBI,

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

- U3yYCHHUE TEOPETUYECKOT0 Marepuajga IO METOAMYECKUM PYKOBOJACTBAM K
(puznyecKoMy MPaKTUKYMY IO ONTHKE.

6.2. [lopsaii0oK BHINOJHEHUS U KOHTPOJISAA CAMOCTOSITEJIbHOI PadoThI

CTY/ICHTOB:

- IPEYCMOTPEHA €XKEHEAENIbHAsI CaMOCTOSATENbHAs padoTa OO0YyYarolUXCs IO
M3YUYEHUIO TEOPETUYECKOTO JIEKIIMOHHOTO MaTepuasa; KOHTPOJb BBINOTHEHUS
ATOM pabOTHI MPEyCMOTPEH HA CEMUHApax MO JAHHOW JUCIUIUIMHE;

- CAMOCTOSITEIbHOE U3YYEHUE HEKOTOPBIX TEOPETUUECKUX BOMPOCOB, BBIJEICHHBIX
B IIporpaMMe€  JUCUMIUIMHBI W HEPAaCCMOTPEHHBIX  HAa  JIEKIUSAX,
IPeLyCMaTPUBAETCS 10 MEPE U3YUEHUS] COOTBETCTBYIOIIMX Pa3J€iIOB, B KOTOPBIX
BBIJICJIEHBl 3TH  BOIPOCHl JUISI CAMOCTOSITEIBHOTO M3Y4YEHHs; KOHTPOJb
BBIMOJIHEHHUSI 3TOM CaMOCTOATEIbHOW pabOThl MPEIyCMOTPEH B paMKax
IPOMEKYTOUYHOTO KOHTPOJIS — 3K3aMEHa 110 JAHHOW JUCLUIUIMHE;

- BBINIOJIHEHUE U MHUCbMEHHOE O(POpPMIICHHE KOMILIEKCa 3aJaHUN TEOPETUYECKOTO
XapakTepa, pacueTHbIX W TIpadUyecKux 10 BCEM paszjieiaM JAUCLUILIMHbI
OPEeIyCMOTPEHO (PAKTUUECKH E€XEHEAECNbHO 10 Mepe (QOPMYIHPOBKH ITHUX
3alaHUid Ha JIEKUUAX; MPEAYyCMAaTPUBAETCS NUCHbMEHHOE BBINIOJHEHUE JTOU
CaMOCTOSITENIbHOM pabOThl C TEKCTOBBIM, BKJOYas (OpMyJbl, U TrpaduyecKuM
o(opMJIEHUEM; KOHTPOJIb BBIIIOJIHEHHUS] 3TOM CAMOCTOSITEIbHOM PabOThbI
IPEeIyCMOTPEH TMPHU 3aBEPIICHUU WM3YUYEHUsS KaXIOTo pazjena JUCHMUILIMHBI 10
IPEICTaBIIEHHOMY B MEYaTHOM BHJI€ OTYETY IO 3TOMY BHJIy CaMOCTOSITEIBHOU
paboTHI;

- pellleHne PEKOMEHJOBAHHBIX 3aJady M3 COOPHHMKOB 3aJay MO OITHKE
MIPEANOIAraeTCs €XEHEACIBHBIM IIPU IMMOATOTOBKE K CEMUHApAaM U IPU YCBOEHUU
TEOPETUUECKOI0 JIEKIIMOHHOTO MaTepHasia; KOHTPOJIb BHIMOIHEHUS 3TOW pabOThI
MIPEAYCMOTPEH Ha CEMHHAPAX — MPAKTUYECKUX 3aAHATHUAX;

12



03.03.03 — Pagnodusrka. Pu3ruKa MUKPOBOJIH

- I3yUYCHUC TCOPCTHYCCKOIO0 MaTc€puajla IO MCTOAJUYCCKHM PYKOBOACTBAM K

(pu3znyecKoMy MPaKTUKyMy 10 ONTHUKE MPETYyCMOTPEH €KEHEACTBHO C OTYETOM O
MpOeIaHHON paboTe Ha 3aHATUAX B GU3NYECKOM MPAKTUKYME 10 ONTHUKE.

6.3. 3aHaHI/Iﬂ H BOIIPOCHI NJA CaMOCTOSITEJILHOM paﬁoTbI CTYACHTOB
o IMCIOMIIJIMHE «OnTukay

BOUDOCbl us3 Da30€ﬂ06 memamu4eckoco CO()@DOfC(lHI/l}Z ducuunﬂqul:

VYpaBHeHnus MakcBesuia B UHTETpasibHOM (hopme 1 uX pusndeckas
WHTEpIIpETALUS.

VYpaBaenus Makcpemia B nuddepeHnnanbHou hopme.

BbIBOJI BOJIHOBOTO YpaBHEHUS U1 QJIIEKTPUUECKOTO MOJIS U3 YPABHEHUM
Makcsemnna.

BeiBOg 13 ypaBHEHMIT MakcBeilia CBOMCTBAa OPTOTOHAIBHOCTH BEKTOPOB_E, H, k
Crosiune 3JIeKTPOMarHUTHbIE BOJXHBL. Peructpanus ctoaunx
AIIEKTPOMArHUTHBIX BOJIH: ONBIT BuHepa, nBeTHas ¢otorpadus Jlnnnmana,
oObeMHas rojsiorpamma JleHucroka.

OTpakeHue U npenomMieHue cBera. BeiBoa popmyn Openens 1is
aAMIUTUTYJHBIX KO3()(PHUIIMEHTOB OTpaKeHHsI CBETA.

[TonHOe BHyTpeHHEe oTpakeHune. BuiBoa u3 hopmyn OpeHens BbIpaKeHUH 15
caBura (a3bl BOJIHBI IPY MTOJIHOM BHYTpPEHHEM oTpakeHuH. [IpeobpazoBanue
JIMHENHO MOJISAPU30BAHHOTO CBETA B IUPKYJISIPHO NOJIIPU30BAHHBIN IIPU
IIOJIHOM BHYTpeHHEM oTpakeHuu. [Tapamnenenumnen @penens.

OTtpaxxeHue cpera Metasiamu. OTpakeHHE CBETA MOBEPXHOCTHIO METAIIIOB.
Koaddumment orpakenus metawioB. [ myOnHa MpOHUKHOBEHUS
IIPEIIOMIICHHOU BOJIHBI. MI3MEeHEHrEe COCTOSIHUS NOJISIPU3ALMU JIMHENHO
NOJIIPU30BAHHON BOJIHBI ITPH OTPAKEHUHU MOBEPXHOCTHIO METAJIOB.
DITUIICOMETPHS.

OnTtrka aHU30TPONHEIX cpel. [Ipemomnenue cBeTa Ha TpaHUIE aHU30TPOITHOM
cpensl. [locTpoenus I'tolirenca ajist OHOOCHBIX KPUCTAJIOB.
[Honsgpuzammonnsle ycrpouctsa. [Ipusmer Pomona u Cenapmona. JKunkune
kpuctaiuibl ¥ JKK skpaHbl.

NupyuupoBaHHas ontudeckas ann3orponusa. doTtoynpyrocrs.
Onekrpoontuueckue 3pdextol Keppa u [Tokkensca. Ontuueckuit 3¢ ekt
Keppa. Marauroontuueckunii adgdext Keppa.

Nurepdepenius ceera. MarepdepoMeTpsl ¢ IeTeHUeM 110 aMIutuTyae. Kosbia
Hrrotona. Uatephepomerp duso.

HuTtepdepomerpsl ¢ neiaeHnem no BoaHoBomy dhporTty. buzepkana dpenens,
ownmHza buiie, 3epkano Jlnoiina.

MuoronyueBas unrepdepenius. MaTepdepeHnonHbIe CBETOPMIBTPHI.
MHorocionHbsle TU3JIEKTpUUECKUE 3epKaia. IIpocBeTieHrne noBepxXHocTen
ontuyeckux getanei. ®akyabratuBHo: Gortorpadus Jlunnmana B
HaTypaJbHBIX LIBeTaX. ['onorpammsl JleHUCIOKA.

Hudpaxius ceera. JludpakimonHas pemierka. Paspemaromnias crnocoOHOCTh
TU(PaKIIMOHHON peleTKH U JU(PAKIIMOHHOTO CIIEKTPOMETPA.
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PU3NYCCKUE TPUHIUNBI ONTUYECKOMN FOHOFDad)I/II/I. OObeMHas rojorpamMma

JleHncroka ¥ BOCCTaHOBJIEHHE TOI0rpaduyecKkoro n3o0paxkeHus B 6eaom
cete. L{udponas ronorpadus.

[lepeuens 3a0anuil 0 camocmosmeibHoU pabomol

Qﬂekmpomaenumele 60JIHDbL. HOJZ}ZpMS’(lI/;M}Z ceema

1.

10.

11.

12.

3anmcaTth ypaBHeHHS MakcBella B MHTETpajdbHOW (opMe, JaTh TOJIKOBAHHE
BceM (U3MUYECKUM BETWYMHAM, B HETO BXOJSAIIUM, U OOBSICHUTH (hHU3UUCCKUI
CMBICT (OpMyJd — Kakue SBJICHHS DJJIEKTpOMarHeTusmMa OHH (HOpPMaIbHO
OTPENEIISIOT.

C uCnonb30BaHUEM TEOPEM, MPABWI M COOTHOLICHHWM BEKTOPHOIO aHajIu3a
npeoOpa3oBaTh UHTErpalIbHbIE ypaBHeHUsT MakcBemia B 1uddepeHInanbHyo
bopmy.

BriBect u3 ypaBHenuit MakcBesia B auddepeHnmansHoil hopMe BOJHOBBIE
ypaBHEHHMS JUIS SJIEKTPHIECKOrO E(F,t) ¥ MArHUTHOTO H (F,t) BOJTHOBBIX IIOJIEH.
[Toka3zath, 4YTO BOJIHOBOE BO3MYIICHUE TIUIOCKOW BOJIHBI OOIIEro BHUAA
E(t,z2) =E(t—z/v),  pacmnpocTpaHsiomieecs  BIOJb  HampaBjieHus  Z,
YAOBJIETBOPSIET BOJIHOBOMY YPABHEHUIO.

IToka3aTk, 4TO ypaBHEHHs] FAPMOHMYECKOH TI0CKOH E(F,t) = E, cos(mt — KF + @)

u chepuyeckou E(F,t) = iA /rcos(wt —kr+@,) BOJIH SIBJSIIOTCS PELICHUSMH

BOJIHOBOI'O YPABHEHHUS.
3anucatb ypaBHEHHE ULWIMHAPUYECKOM BOJIHBI, PacCIpOCTPAHSAIOLICHUCS
HEPIEHINKYISIPHO OCH X 1a00paTOPHOM CUCTEMBI KOOPAUHAT.

[TonyuynTs ypaBHeHUS ['e€abMrojbla Ui KOMIUIEKCHOM ammuiuTyasl U (F)
BO3MYIICHUSA E(F,t) =U(F) exp(io,t) MOHOXPOMATUYECKOUW BOJIHBI.

Hcnonbe3ys ypaBHeHNsa MakcBeia oJy4YuTh BEIPAXKEHUE U1l BEKTOpa Y MOBa-
IoiiaTurra S = E x H MIIOCKO# 371€KTPOMAarHUTHOMN BOJIHBI.

[lokazare, 4TO W3 ypaBHEeHMH MakcBemia CleayeT IONEPEYHOCTh
371eKTPOMArHUTHOM BoNHEI, E L H Lk, u To, uTo BekTopa E,H,k cocraBusroT
IIPaBYIO TPOMKY.

[lokazatb, 4YTO TMNpH  CIOXKEHHH JABYX  OJHOYACTOTHBIX  JIMHEHMHO
MOJISIPU30BAaHHBIX B OPTOTOHAJIBHBIX HAINpPaBJICHUSX BOJHOBBIX KOJIEOAHUMN
E,(z.t)=E,gcos(ot—kz+o,)u  E,(z,t)=E,gcoslot—kz+@,) pesynsTupyromee

Koje0aHue MMEeT JJUIMITUYECKYI0 MOJSIpU3aliio, €CId Ppa3HoCTh ¢a3
KOJIEOAHUH A@,, U COOTHOLICHUE UX aMIUTUTY] E,;/E , UMEIOT IPOU3BOJILHBIE

3HAYEHUSI.

[Toka3zatb, 4YTO TPU CIOXKEHUU B3aUMHO HEKOTEPEHTHBIX JIMHEHHO
MOJISIPU30BAHHBIX B OPTOTOHAJBHBIX HAIMPABJICHUSX BOJHOBBIX KOJIeOAHUM
PE3YIBTUPYIOIIEEe CyMMapHOE KoJieOaHNE MMEET XaOTHUYECKYIO TOJISIPU3AIIHIO,
XapaKTEePHYIO JIJIs €CTECTBEHHOI'O CBETA.

[TokazaTh, 4dTO IUPHWHA CHEKTpa BOJHOBOIO Iyra Av  oOpaTHO
MPOTIOPITMOHANIEHA BPEMEHHOM JUIUTENLHOCTH IyTa 1., T, ~1/Av. O000muUTH

9TO COOTHOIICHUC MIMPHHBI CIICKTpa Av ¥ JIATEIBHOCTH myrat. Ha
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Xa0THUYECKYIO ITOCJIE0BATEIBHOCTh BOJHOBBIX I[YI'OB U II0Ka3aTb, YTO BpPEMs
KOTEPEHTHOCTh CBETa T, OOpAaTHO MPOMOPIIMOHAIBHA IIUPHHE €ro CIEKTpa
Av, a JUIMHA KOTEPEHTHOCTH CBETa |, OmpenenseTcss BRIpaXkeHueM |, ~ 23 /Ak,
rae A, - CpedHss IJIWHA BOJHBI CBETa, A\ - IMIMPHHA CIIEKTPA CBETE B IIKAJIE
JUIMH BOJIH.

OmpaofceHue u npejomieHue ceema

1.

Ha ocHoBe mpuHiuna [rolreHca BBIBECTH 3aKOHBI OTPaXKEHUA O4 =0, U
npenomieHust Ny Sinoy =N,SiNa, JIydeld cBeTa Ha TIpaHUNE pa3gena ABYX

IUDBJIEKTPUYECKUX CPENL.
BriBectu hopmynsl Openens 1151 aMIUTMTYAHBIX KO3(PQPHUIIMECHTOB OTPaKEHUS

cBeTa (AJIEKTPOMArHUTHOM BOJIHBI) p” M p- Ha rpaHMLE pasjena aBYX
JTURIIEKTPUKOB. PaccMOTpeTh ciiydyan KoJieOaHUsl 3JEKTPUUECKOrO TOJII BOJIHBI
B IUIOCKOCTH mageHus pl (og, Ny, Ny) = ol (0g,0) U TEPHEHIUKYISIPHO
IUIOCKOCTH HameHus p~(oy,n;,N,) =p-(0y,0,). MCImoap3oBaTh TIpaHUYHBIE
YCIIOBHSI HEIPEPBHIBHOCTH dIeKTpHueckoro E(X,y) u marauraoro H(X,Y)
BOJTHOBBIX TIOJICH Ha TpaHuIax pazaena (X,Yy) cpen.

[TocTpouts rpaduku KO3(PPUUUEHTOB OTPAKEHHUsI CBETa OT T'PAHHULBI pazieia
JTURIIEKTPUYECKUX CPEJl B 3aBUCUMOCTH OT YIJIa NMaJeHUs p|| (0tg), pr (0p) mpu
3aJaHHBIX KO0d((UIUEHTaX NpeIoMIeHus cpen Ny u N,. PaccMorpers citydan,
Korga Ny <N, mxorma Ny >nN,. Cnenatb (I)H3quc1<ne BbIBOJIbI U3 IIOCTPOCHHBIX

rpaguKoB — 00 U3MEHEHHH COCTOSHUS TOJIIPU3AINHN CBETA TIPH OTPAKCHHUH, O
BO3HMKHOBEHWH (Da30BBIX CABUTOB, O TIOJJHOM BHYTPEHHEM OTPaKECHUMU.

[Toctpouts Tpaduxu K0IPGUIUEHTOB OTPAXKEHUS U TMPOIMYCKAHUS CBETa IO
MOIIIHOCTH Ty4YKa CBETa — DJHEPreTHYECKUX KOIPPUIMEHTOB OTpPaKEHUS H
MIPOITYCKaHMS, Ha TPAHUIIE pa3fiena IBYX AUAJIECKTPUKOB B 3aBUCHMOCTH OT yTJja

nagenus: Rl (ap), Tl (00), R (o), TH(ap). PaccmoTpeTs caydan Ny < Nyu
N >nN,. Iloctpouts rpadukn SHEPreTHYECKUX KOI(D(PUIUEHTOB OTPaKECHUS
R(oy) m mpomyckanust T (o) I8 XaOTHYECKH IOJIIPU30BAHHOTO CBETa —

€CTECTBEHHOT'O CBETA, U LIUPKYJIPHO MOJIPU30BAHHOIO CBETA.

Ucnonb3ys popmynsl OpeHensi, MOTyYUTh BhIpXKEHUS I (a30BbIX CABUTOB
JIMHENHO MOJIIPU30BaHHBIX BOJIH, UCIIBITABIIMX MMOJHOE BHYTPEHHE OTPAXKEHHUE,
C HampaBlEHUSMU KOJI€OAaHWN TapajyIeIbHO W TEPICHIUKYJSIPHO TUIOCKOCTH

nageHus: Ap(o) =o' (o) — 9 (0lp), B 3aBHCHMOCTH OT yIia MaJeHHS O,
IpY 33JJaHHBIX K03 ULIMeHTax npeaoMiIeHus cpex Ny u N, .

W3yuuTh NpUHLUIBI PacpOCTPAHEHUS CBETa B BOJOKOHHBIX CBETOBOJAX Ha
OCHOBE SIBJICHUS TIOJJHOTO BHYTPEHHETO OTpa)keHUsi cBeTa. BuiBecTH dopmyiry
IS YUCIIOBOM amepTypbl omTudeckoro BosokHa NA=ngsinoy = w/nlz - n§ ,
rae Ny - MokasaTeib MPEIOMIIEHHs OKpPYKaloIled BOJIOKHO CPEAbl, Oy - Yroll
MaJeHUs Jiyda CBETa Ha IOBEPXHOCTh TOpIA CBETOBEYIIEH CEpAlIEBHHBI
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BOJIOKHA, nl 141 nz - IIOKa3aTCJikn IMPCIOMIICHHA CCPAUCBHUHBI U 000104YKHU

BOJIOKHA, COOTBETCTBEHHO.
[Mony4ynTh BBIpaXKEHUS Ul aMIUTHTYZbl Konebanuii FE,(Z) Bo BTOpoil cpexe

IIpH IIOJHOM BHYTPCHHCM OTPaXCHHH CBECTA B 3aBUCHMOCTHU OT pacCTOAHUA Z
OT I'paHulibl pa3jcia CpcA IIpHU 3aJaHHOM YIJIC IMAaACHUA Op H IIOKa3aTCIaX

IMPCIIOMIICHUA CPCa nl )41 n2.

Onmuka aHu30MponHuIX cpeo

1.

HUcnone3ys npunumn [rolreHca u mnocTtpoeHus [roMreHca mnokaszaTh XOJ
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOTO JTyuell CBETA, IPEJIOMIICHHBIX HA TPaHUIIE
MU30TPOITHOM M aHWU30TPONHOM OJHOOCHOW CPEN IPH Pa3JINYHBIX OPHEHTALMAX
ONTUYECKOM OCH aHU3O0TPOITHOU CPeJIbl IO OTHOLIEHHUIO K INIOCKOCTH MaJACHUS U
rpaHulIe pa3zeia cpen.

[Tonyunts popmyily 151 UHTEHCUBHOCTU CBETA, MPOIIEAUIET0 YEPE3 CUCTEMY
(monsipoun P1, dazoByro mnactuny @I, monspuzatop P2) B 3aBUCUMOCTH OT
B3aMMHOW OpHEHTAIlMM OCEW MpoIlycKaHus W nossipu3atopoB Pl m P2 m
ontuyeckor ocu (pa3zoBoil muactuHbl OII — B 3aBUCUMOCTH OT YIJIOB MEXKIY
BCEMU OTUMU ocaMmu. llajgarommii mydok cBeTa HMEET XAaO0THYECKYIO
NOJIIPU3ALIMI0 - €CTECTBEHHBIM cCBeT. [loTepu HaA oOTpaxeHue OT TIpaHeu
HOJIIPOUIOB U (ha30BOM MJIACTUHBI HE YUUTHIBATH.

M3yunts mnpouecc INPOXOXKIAECHUS MU JABOWHOIO JIyYEIpPEJIOMIICHHUS CBETa B
npuszMax Bosmracrona u CenapmoHa. [1ony4uTs BbIpakeHHE IS yTia B MEXIY
JMHEWHO TOJSPU30BAHHBIMU JIy4aMH Ha BBIXOJAE TOM W JPYrod IPU3M B
3aBUCUMOCTH OT [IOKa3aTeled MpeJoMIICHHs OOBIKHOBEHHOTO N, U

o

HEOOBIKHOBEHHOI'O N, JIyuel CBETa B MIPU3ME U OT yIjla o MEXIy AeTUTEIbHON
— TUIIOTEHY3HOM, U KATETHOM TPAHSAMU MIPU3M.

Humepghepenyus ceema

1.

[TomyunTh BBIpRXCHHE [JII WHTCHCHUBHOCTH KOJCOaHMA B CyMMapHOM
BOJTHOBOM T10JI€ TIPH HAJIOKEHUW U HHTEP(EPEHIINN TBYX MOHOXPOMATHYECKHIX
BOJH - C OJWHAKOBBIMH YacCTOTaMH W OJWHAKOBBIMU HaIPaBICHUSMU
KOJIeOaHMII - B 3aBUCUMOCTH OT Pa3HOCTH (a3 dTUX BOJIH, UCTIONB3YS:

a) METOJ] BEKTOPHBIX JHarpamMM JJisl CIIOKEHHS KOJIeOaHU;

0) mpeacraBieHHe KoJeOaHWI, BO30YXIAaeMbIX BOJHAMH, B KOMILUIEKCHOU
dbopwme.

Paccmotpers aBa ciryuas:

1) CrnoxeHue CKalsApHBIX KOJIeOaHHH - KOJeOaHUS B CKJIAIbIBAEMBIX BOJIHAX
COBEPIIAIOTCS B OJIMHAKOBBIX HAIPABJICHHSIX;

2) CroxeHre BEKTOPHBIX KOJCOAHUI — MEXIy HaIlpaBlICHUSIMH KOJcOaHUI B

uHTEp(DEepUPYIONMX BOJIHAX €CTh HEKOTOPBIX yroi 3, 0 < <90°.

[Tonyunts BBIpa)KEHUE TSt MHTEHCUBHOCTHU uHTEephepeHIIuU
MOHOXPOMAaTHYECKUX BOJIH C Pa3HBIMM 4YacTOTaMH ) U ©,. Onpenenurts,

KaKOM dYacTOTOM cpabaTbiBaHUS JOJDKEH 00mamarh (OTOAECTEKTOP s
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HaOJIIOJIGHUsT KapTUHBI (CUrHajga) HMHTEpPEpPEeHIMH BOJIH C Pa3IUYHbIMU
4acTOTaMH.

Hcnone3yss KOMIBIOTEPHYIO MaTEMaTHYECKyI0 Mporpammy, Harpumep
MathCad, nmoctpouth rpaduk H3MEHEHHs] WHTEHCUBHOCTH HWHTep(depeHIH
HEMOHOXPOMATHUYECKUX BOJH B 3aBUCHMOCTH OT Pa3HOCTH XOJa BOJH A B
uHTepPEpPEHIIMOHHON cucTteMe (MHTepdepomeTpe):

a) Ipy 3aJJaHHOM YaCTOTHOM CIIeKTpe BOIH () = g, exp (— (0—y)? / A );
©0) mpu  3amaHHOM  (QYHKUMKM  BPEMEHHOW  KOTEPEHTHOCTH  BOJH

v(8) =ep(-42/12).

Hcrnonb3ysi KOMIIBIOTEPHYIO  MAaT€MAaTHYECKYl0 MpOrpaMMmy, HampuMmep
MathCad, paccunTath U TIOCTPOUTH U300pakeHUs HUHTEPhEPEHIIMOHHON
KapTUHBI B onbiTe HptoTOHA — KObIa HbtOTOHA:

a) B MOHOXPOMAaTHYECKOM CBETE;

0) B MOJUXpPOMATHYECKOM cBeTe (0eloM CBETE€ BHAMMOTO Juara3oHa) —
uHTEp()EePEHIIMOHHYIO KapTUHY MPEACTABUTH B IPAJAINIX CEPOTO U B IIBETE.
Ucnons3yst  gopmyny  OHpu  [AJis  HUHTEHCUBHOCTH  MHOTOJIyYEBOMU
uHTeppepeHn B uHTeppepomerpe Dabpu-Ilepo U  KOMIBIOTEPHYIO
MaTeMaTuyeckyro mnporpammy, Hampumep MathCad, noctpouts rpaduku
3aBUCHUMOCTH UHTEHCUBHOCTH:

a) OT pasHocTH (a3 UHTEPPEPUPYIOIUX BOJH TMPU  Pa3IAYHBIX
ko3dunmentax orpakeHuss R 3epkan  uHTepdepomerpa: R =0.09,
R=0.1,R=05,R=038;

0) OT JUTMHBI BOJHBI A TIPH 3aJJaHHOW Pa3HOCTH XO0Ja BOJIH B HHTEpdepomMeTpe.

HHugpaxyus éonn

1. Ucnonb3ys  nudpakuvonnbli  uHTerpan — @penens-Kupxropa u
KOMITBIOTEPHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
MOCTPOUTH TpaduK M3MEHeHHs MHTeHCMBHOCTH |(Z) B mome mudpakumm
CBETa Ha KPYIJIOM OTBEPCTHM B HEMPO3PAYHOM SKpaHE BIOJb ONTUYECKOU
OCH Z B UHTepBajie AZ = Z; —Z, , COOTBETCTBYIOLMM U3MEHEHUIO YNCIIa 30H

@penens B oreepctun oT 15 mo 0.5: z; - 15 30 ®Openensa B npenenax
oTBepCTHs; Z, - 0.5 mepBoii 30HbI DpeHels B Ipeenax OTBEPCTHSL.

2. Ucnonp3ysi KOMIBIOTEPHYIO MAaTEMaTUYECKyI0 IMporpamMmy, Harpumep
MathCad, moctpouth rpadukd HOPMHUPOBAHHON HMHTEHCHUBHOCTH CBETa
I (sin o)/ 1(sin 0L=O) B KapTuHe Audpakiuuun OpayHrodepa napamuieabHOTo
MydYKka CBETa Ha aMIUTUTYIHON MUGPAKIIMOHHON pElIeTKe ISl Pa3IuIHOTO
yucna menert pemetkd: N=1, N=2, N=3,N=5 N=10,N=30, u T.1.

3. Hcnonw3ys rpadpuyueckoe MOCTPOCHUE JJIsi pacripeie]ieHuss UHTCHCUBHOCTH
cBeTa B KaptuHe Audpakuuu PpayHrodepa Ha ITuPaKIIMOHHON peleTKe
IPOBECTU HCCIIEIOBAHUE U ONPEICIUTh HEOOXOJUMOE YHCIIO IITPUXOB
pEIIeTKH JJI pa3pelleHus] CEKTPAIbHBIX JIMHUN HAaTPHEBOTO AyOyieTa BO
BTOPOM TOPSIIKE TU(PpaKIun.

4. PazpabotaTh ¥ HapUCOBaTh C HCIOJB30BAHHEM KOMIBIOTEPHOTO
rpadgudeckoro penakropa, Hampumep CorelDraw, ontuueckyr cxemy
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3aliCH TOJIOTPAaMM B CXOISAIIUXCS OOBEKTHOM M OTMOPHOM ITy4YKax CBETa.
Onpenenuth  HEOOXOOUMYI)  TPOCTPAHCTBEHHYIO  pa3pelIarolryro
CIOoCOOHOCTH poTomeTeKkTOpa ((HOTOMIACTUHKH, (POTOTEPMOILIACTHAKA U T. 1.,
MaTpUYHOTO (POTOAETEKTOPA), UCIIOIB3YEMOTO ISl 3alMCH TOJIOTPaMMBI 110
pa3paboTaHHOH cXeMe C YyYeToM YIVIOB TaJCHWH IIy4yKOB CBETa Ha
doTopeructparop.

5. HapucoBath cxeMy BOCCTAaHOBJIGHHSI C aHaJOrOBOM  TOJOTPaMMBbI
00BEKTHOW BOJTHBI CBETA W HAOIOACHHUS MHUMOTO N300pakeHN 00BeKTa.

6.4. KoHTpoJIbHBIE BONIPOCHI U 321aHUA /1JI51 MPOBeeHUS TEKYIIero KOHTPOJIs

6.4.1. Bonpocsl 1Jisl IPOBeeHNsI TEKYIIEro KOHTPOJIsI M0 JeKIIHOHHBIM
3aHATHIM

Pa3zgen 1: DieKTpOMarHuTHbIC BOJHBI ONITHYECKOI0 JHANA30HA.

Honsspuszanusa cBera

Omnpenenenne abCcoMOTHOTO Noka3aTens npenomienus. Cesizb N ¢ €.

BosiHOBOE ypaBHEHUE.

VYpaBHEHUS IJI0CKON U c(pepruyecKoil MOHOXPOMATHYECKUX BOJIH.

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

3anuch YpaBHEHHUSI BOJHBI B KOMIUIEKCHOM Buje. KoMIuIekcHas aMIUIUTY 1.

YpaBHEeHUE KBa3UMOHOXPOMAaTUYECKOU BOJIHBI.

['padmueckoe nmpencraBiaeHe KBA3UMOHOXPOMATHUECKUX KOJIeOaHMil.

CnektpanbHoe npezcrasieHue konedanuil. Murerpan ®@ypre.

CBs3pb BpEMEHH KOT€PEHTHOCTH C IIMPHUHOM YacTOTHOrO crekrpa. JlimHa

BOJIHOBOT'O IIyTa.

10. Ob6wpeMHas MIIOTHOCTH PHEPTUH 1. MarH. BoJdHBL. Bektop Ymosa-IloitHTHHTA.
MHTEHCUBHOCTH CBETA.

11. Jucnepcusi BemiecTBa. ['pynmoBasi CKOpPOCTh CBETa U €€ CBs3b C (ha30BOM
CKOPOCTBIO.

12. B3auMHas OpUEHTaNus BEKTOPOB E,H,k IEKTPOMAarHUTHON BOJIHBEL.

CoNoRLNE

13. JluneitHasi, KpyroBas, JJTUNITHYECKAs U Xa0TUUYECKasl MOJISIPU3allns BOJH.
14. VYcnoBus moNy4deHUs JTUHEHHONW W KPYrOBOM TOJIAPU3AIMM BOJHBI TpHU
HAJIOKEHUU JBYX OPTOTOHAJIBHO JIMHEWHO IMOJIIPU30BaHHBIX BOJIH.

Pasznea 2: OrpaxkeHnune u npejioMJieHUE CBeTa

. I'paHnYHBIE yCIOBUS I MAJAOLIET0, OTPAXXEHHOTO U MPETOMIIEHHOIO MTOJIEH.
3aKOHBI OTPAKEHHUS U MTPETOMIICHUS.

IIpenenbHbIN yToJl OJIHOIO0 BHYTPEHHETO OTPAKEHUS.

dusnueckuii cMmbica Gopmyn Openens.

['paduku 1y aMIIuTy THBIX KOI(PHUITUEHTOB OTPAKEHUS TIPH N, <N, .
['paduixm a1 aMIIUTY AHBIX KO3(PHUIUEHTOB OTPAXKEHUS TIPU N, >N, .
3HaueHUEe AaMIUTUTYJHOrO Kod(@uIMEeHTa OTpakeHHUs TMpPH HOPMAIBLHOM
nmajeHuu npu n, =1, n, =2.

['paduku nisa sHepreTudecknx KodHPUIIMEHTOB OTPAKEHHS TIPU N, <N, .
['paduixu aig sHEpreTuueckux Ko3OPUIIMEHTOB NPONYCKAHUS IIPU h, <N, .

No o~k whE

© ©
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10.¥YcnoBue bprocrepa.

11.Koapdumuent oTpaxxeHUs OpU  MPOU3BOJIBHOM  a3UMyTe€  JIMHEHHOU
MOJIIPU3ALIU Y.

12.KoapduimeHt otpaxeHust sl ECTECTBEHHOTO CBETA.

13.IlomyuyeHne KpyroBoil MONSpU3AalMKA TPU TOJTHOM BHYTPEHHEM OTpPaKECHHUH.
[Tapannenenunen @penens.

14 .TTongpu3anus cBeTa Ipu OTPAXKEHUH OT METAJUIA. DJUTMIICOMETPUS

Pasznea 3: OnTtuka anuzorponubix cpea. Kpucranmoonruka

1. AuusorponHas cpena. JudiekTpuueckas MPOHUIIAEMOCTb ISl aHU30TPOITHOM
CpEBbL.

2. Onrtuueckas 0cb, TJIABHOE CEYEHUE KPUCTAILIA.

3. CxemaTtnueckoe M300pakeHHE BOJHOBBIX MOBEPXHOCTEH TOYEUHOIO UCTOYHHUKA

B OJIHOOCHOM KpPHCTAJLIE.

[Ipumep noctpoenus I rolrenca Ha rpaHuIe aHU30TPOITHOW CPEJIBI.

VYpaBuenue aJist $a30BOil CKOPOCTHU BOJIHBI B OJJHOOCHOM KPHUCTAJLIE.

VYpaBHeHUE AJid Ty4eBOW CKOPOCTH BOJIHBI B OJJTHOOCHOM KpHUCTaJJIE.

[Tomspown.

dazoBas rutacTUHKA Ao/4.

. ®a3oBas 1acTUHKA Aof/2.

10.3akon Mautoca.

11.ITpu3zma Hukous.

12.1Tpusma Bommacrona.

13.DoToynpyrocTs.

14.3¢dext Keppa.

Pa3znean 4: UuTtepdepenuus ceera

1. YpaBHeHue uHTEPPEPEHIIMNT MOHOXPOMATUIECKUX BOJIH.

2. I'paduk MHTEHCUBHOCTHU CBETA B UHTEP(HEPEHIIMOHHOM KApTUHE B 3aBUCUMOCTH
OT Pa3HOCTHU XO/a BOJIH.

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

4. YcnoBus Uit pa3HOCTH (Da3 ¥ pa3HOCTH XOJ1a BOJIH JIjIi MaxX u min
UHTEpPEPEHIINH.

5. Cxema unreppepomerpa MaiikenbcoHa. Pa3HOCTh X0/1a BOJH B

UHTEpPEPOMETPE.

Cxema untepdepomerpa Maxa-llenaepa.

Cxema untepdpepomerpa FOnra. Ypapaenue ais nepuoja nosoc FOHra.

8. Pammyc mpocTpaHCTBEHHOUW KOTEPEHTHOCTH CBETA. Y CIIOBHE HAOIOACHUS TTOJIOC
FOnra.

9. CBs3b BpeMEHH U JUIMHBI KOTEPEHTHOCTH CBETA C IMapaMeTpaMu €ro 4aCTOTHOTO
CHEKTpA.

10.CooTHo1IeHHE MEKIY Pa3HOCTHIO X0/1a BOJIH U AJTMHONW KOT€PEHTHOCTH ISt
HAOJIOICHUS SIBJICHUSI HHTEPPEPESHITNH CBETA.

11.Cxema untepdepomerpa Pabpu-Ilepo.

©oNO oA

~N o
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12.YpaBHenue Diipu a7 3aBUCUMOCTH HMHTEHCUBHOCTH B HHTEP()EPEHIIMOHHOI
KapTHHE OT pa3HOCTH (pa3 uHTEephepUpYIOIIMX JIydel B uHTEppepomeTpe
®ab6pu-Ilepo.

Pasgen 5: ludpakuusa csera

1. IIpuamun I'roirenca. [Ipuanmn ['ronrenca-®Openens.

2. Nnrerpan ®@penens-Kupxroda — popmanbHOe BbIpa)KeHUE NPUHIIMIIA
['toitrenca-Openens.

3. ®opmyiia i paanyca M-oit 3061 OpeHens.

4. Cxonpko 30H PpeHens yKiIaablBaeTCs B IPEAenax Kpyriloro OTBEpCTHs s
OIIPENIETIEHHOIO MOJIOKEHUS TOUKH HaOmoneHus P kapTunsl audpakunu
OJIMKHETO TIOJIS.

5. HapucoBaTh BEKTOPHYIO AMArpaMMy JJIsl aMIUIUTYIbI IOJISL B TU(PAKLMOHHON
KapTuHe PpeHelss Ha KpyIJIoM OTBEPCTHH ISl 5 OTKPBITHIX 30H PpeHens.

6. YcnoBue st Min B mudpakunoHHo# kaptuae OpayHrodepa Ha IIeim.

7. BeipaskeHue 111 yIJII0BOM pacXOqUMOCTH ITy4YKa CBETA.

8. YcioBue riaBHbIX MaX qudpakiyu cBeTa Ha TU(PPaKIIMOHHON pEeIIeTKe.

9. Pazpemaromas cnocoOHOCTh AU(GPAKIUOHHON PEIETKH.

10. OnTrueckas cxema 3armcy rojaorpaMMBl.

11. Ycnosue bperros-Bynbda nis audpakunoHHOro nopsaka 1udpakiuyd cBeTa
Ha 00BEMHOMN JU(PPAKIUOHHON PEIIETKE.

6.4.2. KoHTpOJIbHBIE BONPOCHI U 3aaHUS ISl IPOBEICHUS TEKYLIero
KOHTPOJIA 110 JIA00PATOPHBIM 3aHATHAM

I'eomeTpuyeckasi onNTHKA

1. Hanummre Oe3 BbhIBoJa OOLIyr0 (pOPMYITy TOHKOHM JIMH3BI U MOSACHUTE CMBICI
BCEX BEJIMYMH, BXOJSIINX B HEE.

2. PaccMoTpuTe pasznuyHbIe Cllydyad MOCTPOEHHUs XOja Jiyded B COOMpAIOIIUX U
paccenBarOIIMX JIUH3AX.

3. Kakumu meronamu onpenenstorcst (OKYyCHbIE PACCTOSHUS JIMH3 B HACTOSLICH

pabote?

Kaxkue Bumbp1 abeppatiuii CyecTByoT?

Kak Oyner Bectu cedsi mapajjiesibHbIM My4OK HEMOHOXPOMATUYECKOTO CBETa,

MPOXOJs YEPE3 TOHKYIO JIMH3Y ?

6. BynyT nu nepecekarbcsi B OJIHOM TOYKE MapajuiesIbHO MaJaoIIKe Ha PEabHYIO
a3y nyun? Kakue u3 myuel nepecekyTcst Onke K JIMH3e: 0oJiee yaaneHHbIe
OT TJIABHOM ONTUYECKOW OCH WJIM MEHEE yIAJICHHBIE?

7. UTO U3MEHUTCS y TOHKOM JIMH3bI, €CJIM C OJTHOM CTOPOHBI €€ HaXOAUTCS BO3AYX,
a ¢ Ipyrou — Boja?

8. IlocTtpouth xon nyued B MJI€aJbHOM JMH3€ B Clydasx, Korja HU300pakeHHue
Oynet: 1) yBenM4eHHBIM; 2) YMEHBIIICHHBIM; 3) MPSMbIM; 4) epeBEPHYTHIM; 5)
NEUCTBUTENBHBIM; ©6) MHUMBIM. Kak pacnonoxeHsl 0OpU 3TOM  JIpyr
OTHOCHUTEJILHO Jpyra MpeiIMeT, JIMH3a U €€ POKYChI?

9. Kak ux OIEeHUTh MO JMaHHBIM W3MEPECHUN PaNyChl KPUBHU3HBI MOBEPXHOCTEH
JIUH3BI?

o b
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10.0OueHuTe yribl MEXIYy ONTHYECKON OChIO M JlydaMH B BallleM JKCIEPUMEHTE.
MoxHO 1M cuuTaTh Takue Jy4du MapakcuanbHbIMU? [IpumuTe BO BHUMaHHE
KPHUBU3HY ITIOBEPXHOCTEH JINH3.

11.KakoBbl OCHOBHBIC OTJIMYMS WJCaTbHONM ONTUYECKOW CHUCTEMBI OT peaibHOW?
Kaxwve n3 HuX BbI HaOJI0/1aTM HA OTIBITE?

12.KakuMm 0Opa3oM BO3HUKAIOT JEHCTBUTENBHBIE H300paKEHHUSI B ONTUYECKUX
cucremax?

13.B yeM CymHOCTh TEOpUM HUJCANbHOW onTudeckoil cucrembl? Kakumu
napamMeTpaMH XapakTepu3yeTcsl ueaibHas ONTUYEcKasi cucrema?

14 .TlpuBeaute npumep rpauyecKoro MOCTPOSHUST M300paKEHHUM B ONTHYECKOU
CUCTEME, HCTOJIb3Ys €€ KapIMHAIbHbIE TOUKH.

15.Kakoil MeToj oOmnpefesneHus] KapAUHAIbHBIX TOYEK pPEKOMEHAYeTCs B
mpeasiaraeMoi 1abopaTopHoi padoTe?

16.IlosicauTe, KakuM 00pa3oM sBIeHHWE JU(GPAKIUU CBETa OrPAaHUYHBACT
pa3pemaroyo CoCOOHOCTh ONTUYECKUX CUCTEM.

17.Kakyro BeIuYMHy MPUHUMAIOT B Kaue€CTBE MEpHI pa3peliaronieii crnocoOHOCTH
ONTUYECKUX CUCTEM?

18.B dWeM COCTOMT METON MPAKTHYECKOTO OMPEACICHHUS pa3pelIaromiei
CIIOCOOHOCTH ONTUYECKON CUCTEMBI?

19.C momomipio Kakux (HOpMyT MOXHO BBIYHCIUTH YBEIWYCHHE OOBEKTHBOB
3pUTENbHOM TPyObl U MUKPOCKOIIA, & TAK)XKE YBEIMUEHUE OKYyJIsipa’?

20.I'ie pacrnosiaraeTcst BBIXOJHOW 3padyoK B 3pUTEIbHON TPyO€e U B MUKpOCKoOIIE?

21.0T KaKuX MapamMeTpoB 3aBUCUT YBEIUUYECHUE 3pUTENIbHON TpyObl 1 MUKpOCKOIa?

22.Kak MOkeT ObITh U3MEPEHO PACCTOSTHUE HAWITYUIIIeTO 3peHus?

23.Kakumu MeTomamMu  HW3MEPSIETCS  YBEIWYEHUE 3pUTEIBHOM TpyObl W
MHUKpOcKona?

24 . Kak u3mepsieTcs moJie 3peHusl 3pUTeIbHON TPyObI?

25.I1octpoiite X011 Tydel B 3pUTENBbHOM TpyOe M MHUKPOCKOTIE?

26.CpopmynupoBaTh 3aKOH MPEIOMIICHHS W TIOSCHUTH (U3UYECKUH CMBICH
OTHOCUTEIBHOTO M a0COIIOTHOTO MOKa3aTeseil MpeaoMIICHHUS.

27.ChopmynupoBaTh yCIOBHS, MPU KOTOPHIX HAOIIOJAeTCS MOJHOE BHYTPEHHEE
otpaxeHnue. [lomyunts popMyiy 1uist onpefeneHus NpeeabHOro yria noJHOTo
BHYTpeHHEro oTpakeHus. OOBSCHUTH 3aBUCUMOCTHh BEITUYMHBI MPEACTHHOTO
yTJia OT JIJIMHBI BOJTHBI.

28.IToctpouts xonm myuerr B pedpakromerpe MPD-22 mpu MOHOXpOMATHYECKOM
ocBeneHuu. Kakyro posb urpaet B npubope KOMIIEHCATOP AUCTIEPCUU?

29.Kak dopmupyercs n3zobpaxenue B (POKAITBHON MIOCKOCTH 3PUTEIBHON TPYOBI
IIPU OCBEIICHUU OEJIbIM CBETOM?

30.[Touemy B pedpakToMeTpe HENb3sl BECTH M3MEpPEHHUs MpeNeabHOro yria 0e3
3putesibHOM TpyOsl? KakoBa ee posib?

31.Yt0 Takoe KOMIIEHCATOP JUCTIEPCUH, B UEM COCTOMUT €ro elcTBHEe?

Cnexkrpockonus
1. TlocTpouTh XO[ JIy4eil B CHEKTPOTOHUOMETPE.
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OOBACHUTH aBTOKOJUIMMALIMOHHBIN CIIOCO0 YCTAaHOBKH 3pUTENBHOM TPYObI HA
OECKOHEYHOCTD.

OOBACHUTH METOJMKY U3MEPEHUS yTiia HAMMEHBIIIETO OTKJIOHEHUS.

[10sICHUTB CMBICH YTJIOBOM IUCHEPCUHU IPU3MBL. UeM onpenesaeTcss pacCTOsIHUE
MEXIY CIEKTPaJIbHBIMU JIMHUSIMU?

Yro Takoe pazpelarias cuiia cekTpaibHoro npudopa? Yem ornpenensercs
paspemiaronasi cuiia npuoOOpoB € MPU3MOiL?

Ha yem 0CHOBaH KaueCTBEHHBIN CIIEKTPAJIbHBIN aHAIN3?

IToctynmater bopa, cxema ypoBHel 3Hepruu aroMa. llepexoasl ¢ H3JIydeHUEM U
IIOTJIOIICHHUEM.

OnTHueckas cxema CIEeKTPalIbHOT0 IpUOopa U Ha3HAUEHUE OTAEIIbHBIX y3JI0B.
Kak ¢opmupyercss mzoOpaxeHne BXOJHOM IIeauM B (POKAIBHOW IJIOCKOCTH
00BEKTUBA KaMepbl?

KakoBo Ha3HaueHue MpuU3MbI?

OCHOBHBIE ~ XapaKTEPUCTUKH  CHEKTPAJIbHOrO  MOpubopa:  JIUCIEepCHs,
pasperaronas CiocCOOHOCTb, CBETOCHIIA.

Onrtnueckas cxema MoHoXpoMaropa YM-2. JlelicTBue Npu3Mbl ITOCTOSTHHOTO
yIJia OTKJIOHEeHHUs (mpu3zma A0Ge).

HNurepdepenuus ceera

1.
2.

B

9.

Jatb onpeaeneHue uHTepdEepeHIINn.

OCHOBHBIC XapaKTEPUCTHKW KOJICOAaHWM W BOJH U MX (PU3UUYCCKHH CMBICI
(dactoTra, TmepuHOJ, KpyroBas 4YacTOTa, BOJIHOBOE YHCIO, CKOPOCTh
pacrpocTpaHeHHUs BOJIHBI, JJIMHA BOJHBI, aMIUIUTY/a, ¢ha3a).

CnoxeHrne rapMOHUYECKHX KojeOaHWW. YCIIOBHS MaKCHMyMa M MHHHUMYyMa
SHEPIUU CyMMapHOTO KoJIcOaHHUS.

BriBo1 hopMyIibl, CBSA3BIBAIONIEH pa3HOCTDH (Pa3 ¢ pa3HOCTHIO XO/1a.

[TocTpouTh BEKTOPHYIO aUArpaMMmy ISl  CIIOKEHHUS IBYX TapMOHHYECKHUX
KoJeOaHuii.

KakoBa onTuyeckass cxeMa M METOJUMKa HWHTEP(PEPEHIIMOHHOTO KOHTPOJIS
KauyecTBa ONTUYECKUX AeTajieii?

Uro Takoe TmNpoOHOE CTEKJIO M KaKuM TpeOOBAaHUSIM OHO  JIOJHKHO
YAOBJIETBOPATH?

[TomyunTe MaTeMaTHYECKOE YCIOBHE HWHTEPPEPCHIIMM CBETOBBIX Jyded B
BO3IYIITHOM 3230p€ MEXKy MPOOHBIM CTEKIIOM M UCTIBITYEMOU JIETaJIbIO.

Jlafite ompeneieHre OOINCH M MECTHOM OIMMOOK M IIOSICHHUTE IOPSIOK HX
HaxO0XXJICHUS Ha KOHKPETHBIX MPUMEpax

10.BeiBog popmynbl st pa3sHOCTH XO0jaa WHTEPHEPHUPYIOMUX Jyded B cXeMme

Ha0roieHus Koserl HprotoHa.

11.06bscHenue hopMbl HAOIIOTaEMBIX HHTEP(PEPEHIIMOHHBIX MOJIOC U UX

OKpaCKH.

12.Yto Takoe Bpems paspelieHus GporonprueMHuka ?

13.Yto Takoe BpeMs U IJIMHA KOT€PEHTHOCTH?

14 .TTocTpouTts X071 1yueil B uHTepPepeHunonHoit cxeme FOnra.
15.1Toy4uTh pa3HOCTh X0/1a OT IBYX KOT'€PEHTHBIX HCTOYHHUKOB.
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16.CdopmynupoBaTh yCci0BUs MaKCUMyMa U MUHUMyMa UHTEHCUBHOCTH B
uHTEp(PEePEHITMOHHOM KapTHUHE.

17.1ToueMy tipu ucrnonb3oBaHuu B cxeme HOHra naszepa, nmepBoro OTBEpPCTUSL S HE
HYKHO?

18.YTo0 Takoe paanyc NpOCTPaHCTBEHHOW KOTEPEHTHOCTU?

19.11onyuuts Gopmyny nans pacdyera pa3sHOCTH XOJa OT JBYX KOTE€PEHTHBIX
MCTOYHHUKOB CBETA.

20.CdopmynupoBaTh yCIOBHSI MAKCUMYMOB 1 MUHUMYMOB HHTEHCUBHOCTU CBETa
B UHTEP(PEPEHIIMOHHOMN KapTUHE.

21.IToyunts popMyIty 17 onpeaeacHus nepuoja cxemsl FOHra.

22.IloueMy mpu ocBemeHun miened B cxeme HOHra cBeToM ¢ B3aWMHO
OpPTOrOHAJILHOW MoJIsIpU3alueil HUHTep(EpEeHLINs OTCYTCTBY€ET?

23.YeM oOrpaHMuYMBaeTCs UYHUCIO HAONIONAaEMbIX IOJOC B  JBYXJIy4Ye€BOM
UHTEP(PEPEHIIMOHHON KapTUHE?

24.YeMm BBI3BIBAIOTCS CMEIICHUS HHTEP(HEPEHITMOHHBIX TI0JIOC?

JAu¢ppakuus ceera

1. 3anummMre yciaoBHE MAaKCUMyMOB HMHTEHCHBHOCTH B cCiy4yae Audpakuuu
®payHnrodepa Ha qTUPPAKLIUOHHOMN peLIeTKE.

2. YeM ompenemnsieTcsi YUCcI0 MAaKCUMyMOB, PAKTUYECKH HAOMIOIaeMbIX B CiIydae
JIBYX IIEJIEn?

3. UeM omnpenensercs KOHTPACTHOCTh JU(PAKIMOHHONM KapTHHBI B Cilydae

KBa3UMOHOXPOMAaTUUYECKOTO OOJyuyeHHUs: OT MpOTsHKEHHOro ucroyHuka? Kak

OHA CBS3aHA CO CTENEHBIO KOIEPEHTHOCTH BOJIH, NPUXOMISIIAX OT Pa3HBIX

aiesen?

UYewm omnpenensieTcs: BENMMYUHA BBOJAUMON KOMIIEHCATOPOM Pa3HOCTH Xoza?

Ha yem ocHoBan npunmmn nevictsus npudopa JIMP-2? Kakue BenuunHbl MOTYT

OBITh U3MEPEHBI C TTIOMOIIILIO ATOTO MpUdopa?

6. Kakum obOpazom ocymiecTBisieTcsi HaOmoneHne Au(pakinoOHHOW KapTHHBI B
naHHou pabote? KakoBo Ha3HAUYCHUE ITUIMHAPUYECKOTO OKYyJIsipa’?

7. QudpakuvoHHas peleTka KakK CHIEKTPaJbHbIA MpUOOp. YCIOBHE TJIaBHBIX
MaKCUMYMOB, MHTEHCHUBHOCTb CBE€Ta B TJIABHBIX MAaKCHUMYMaX, PacCTOSIHHUE
MEXIy ITaBHBIMH MAaKCUMyMaMHU Il CBETA C Pa3JIMYHBIMU JITTMHAMU BOJIH.

8. KakoBa amMmimTyga CyMMapHOW BOJIHBI, MPHUXOIAIICH OT OJHOW IIEnW B
IIPOU3BOJIBHYIO TOUKY 3KpaHa? Kak ckiaibIBatOTCs BOJIHBI OT Pa3HbIX IIEIEH?

9. U3obpa3ure rpapuuecku pacrpeaeieHue WHTEHCHUBHOCTU MpH JUPPAKIIH
CBETAa HAa PELIETKE C M3BECTHBIM YHCIIOM ILIEJEH M 33JaHHbIM OTHOIIEHUEM
NEPUOJIA PEIIETKH K IIUPHUHE LIENH.

10.I1penenbHas muprHa rIaBHOTO MAKCUMyMa. Y CIIOBUE pa3pellIeHus OJIU3KUX
CHEKTPAJIbHBIX JTUHUHN. Pa3pemaromas crmocoOHOCTh TU(PAKIIMOHHON PEIICTKH.

11.BeiBecTu (popMyIibI 17151 painyca 30HbI U €€ TIJI0ILAIH.

12.CpaBHUTH HHTEHCUBHOCTH CBETa B TOUKE P MpH MOJHOCTHIO OTKPHITOM
OTBEPCTUU U IIPU OTKPBITON MOJIOBUHE IIEPBOM 30HBI.

13.Kak OyneT BAUATh Ha pe3yJIbTaThl U3MEPEHUH YBEJIIMUEHUE JUaAMETPA TOUEUHON
nuadparmbl B (POKaIbHON MIIOCKOCTH KOJUTMMaTopa?

o b
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14.0OueHuTh MOTpeIHOCTh U3-3a MPEANOI0KEHUNA 0 MAIOCTH (POKYCHOTO

paccrosiaus f, 1 BenmuanHbl 4B OTHOCHTEIBHO b.

HOJIﬂpl/IC}aIII/IH CB€Ta

1.

[loscaute npuHuun naevicteus npusMmbl Hukonsa. Kakas yacte sHeprum
MAJAOIIETO CBETa MPOXOAUT 4Yepe3 npusMy Hwukons, ecnm magarommuii CBET:
a) IMHENHO MOJSPU30BaH, 0) HIUPKYISPHO MOJISIPU30BaH, B) €CTECTBEHHBIN ?
Hapucyiite xon Jsyueld B TIOJYTEHEBOM caxapumeTrpe (C yKazaHueM
HaIpaBJIeHUs] KoyieOaHUM dJeKTpuueckoro Bekropa). Kak mnone 3penHus
paszensercs Ha JABE 4acTh?

Kak oObscusercs B Teopun @DpeHens sABIEHUE BpallleHUs IJIOCKOCTH
NOJIIPU3ALIMH CBETA B ONITHYECKHU AKTUBHBIX BEIIECTBAaX?

Beieaure Gopmyiy Ui yriia oBOpoTa INIOCKOCTH MOJISIPU3ALUU B ONTHYECKU
AKTUBHOU CpEIE.

JlaiiTe ompeneneHue JUMHENHO TMOJIPU30BAHHOIO, €CTECTBEHHOTO W
YaCTUYHO TNOJIIPU30BAHHOTO cBeTa. KakuM 00pa3oM MOMKHO BBIIETUTh
JIMHEWHO TMOJISAPU30BAHHBIN CBET U3 €CTECTBEHHOTO?

JlaliTe ompeneneHue AJUIMNTUYECKU NOJSIPU30BAaHHOTO  cBera. Kak
BO3HUKACT M KAaKUMHU IIapaMETPaMM XapaKTEPU3YyeTCsd  DIUIMINTHYECKH
MOJISIPU30BAHHBIN CBET?

Kak wu3MeHseTcs »iuIc MNojspu3alyy: a) NMpU HU3MEHEHUU caBura ¢as
UCXOAHBIX KojeOaHuil &; O0) Npu HM3MEHEHHMM OTHOIICHUS aMIUIUTY]l
HCXOJHBIX KoJieOaHuii B/A.

Uem ompenensercs HampaBieHUE BpaIllEHUS BEKTOpa E B AIUIUNITUYECKU
MOJISIPU30BAHHOM BOJIHE?

Kakue xapakTepuUCTHUKM DJIIIUIICA TMOJSIPU3AIUMU  MOXKHO OMPENETUTh
METOJIOM BpAIarOIIeToCs aHajau3aTopa?

10.00bsicHUTEe, KaK JACHCTBYEeT IUIACTMHKA A/4 B KayecTBE KOMIIEHcaTopa

8.

casura ¢as.
OnummTe cXeMy dKCIEePUMEHTATBHOW YCTAHOBKY U Ha3HAYCHUE OT/ICIBLHBIX €¢
2JIEMEHTOB.

I/ICKyCCTBeHHaﬂ AHM30TPONIHUA

1.
2.

No ok

HapucoBats cxemy s usmepenus a¢gdexra Keppa.

Hanucate hopmyity, cBs3bIBarolIyto noctosiHHyo Keppa ¢ pazHoctsio a3
OOBIKHOBEHHOT'O 1 HEOOBIKHOBEHHOTO JTyueH.

Kak otmuauth 3¢ ekt Keppa oT HCKyCCTBEHHOUW aHU30TPOITUHU TIPH
MEXaHUYECKUX ehopMaInsX.

Teopus JlanxkeBeHa.

3aBUCHUMOCTH NTOCTOAHHOM Keppa oT Temmneparypsl.

Teopus bopna.

Yem 00BSACHSAIOTCS pa3nuuus B 3HAYCHHSIX TocTOsSTHHOW Keppa s BemecTs,
UMEIONINX OJIN3KUE 3HAYCHHUS TTOCTOSTHHBIX MOMEHTOB H MOJIIPU3YEMOCTEH.
OOBACHUTH OMBITHI IO U3MEPEHUIO JITUTEIBHOCTH CYIIeCTBOBaHUS Y deKTa
Keppa.

[Tpumenenue ¢ dexra Keppa.
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IToraomenue cBera

1. Cnenaiite BbIBOA 3akoHa byrepa. IlosicHute ¢Qu3mueckuii CMbICI U TpaHUIIbI
MPUMEHUMOCTH JU(PPEPEeHIINaTbHOTO U HMHTErPaJbHOTO 3aKOHOB TOTJIOIICHUS
CBeTa.

2. Bo ckonbko pa3 ocnabisercss MOTOK CBETa B CJIO€ BEIECTBA, €CIU ONTHYECKas
MJIOTHOCTH paBHa D?

3. Hapucyiite ontudeckyo cxemy U 0OBSCHUTE MPUHIUN JeicTBus mpudopa OOK-
56IIM (DPM-56). Kakum meTooM B mpudbope ®M-56 mose 3peHust 1eIUTCS Ha JBE
yactu?

doromMeTpus
1. Ha3zoBuTe OCHOBHBIE (POTOMETPUUECKUE BEIMUUHBI — CUJIAa CBETA, CBETOBOM MOTOK,
OCBEILIEHHOCTb, IPKOCTb U UX €IUHUIIBI.

2. Kakue HCTOUHUKH CBETa MOJUUHSIOTCS 3aKoHy JlamOepra?

3. Chopmynupyiite 3akoH JlambepTa.

4. O0pacHuTe npuHUUI padoTel poromeTpos Komu u Jlrommepa - bpoaxyna.

5. Hapucyiite cxemy nuneiHoro goromerpa.

6.5. KoHTpoJIbHBbIE BONIPOCHI M 32JaHMA JJIs1 IPOBEACHUS IIPOMEKYTOYHOM

aTTeCTallMM 110 UHTOraM OCBOCHHUSA JUCIHMUILVIMHDI - IEPECYCHD
IK3AaMCHAIIMOHHBIX BOIIPOCOB:

1.

YpaBuenuss Makcgesuia. BoiiHoBOe ypaBHeHHE. Y paBHEHUE BOJHBI. [11ockas
MOHOXpOMaThueckas BojiHa. OCHOBHBIC XapaKTEPUCTUKH KOJIecOaHUN 1 BOJIH U
uX PU3NYECKUIA CMBICI.

VYpaBHeHUs MI0CKOM, cpepryeckoi U IMIMHIPUIECKOHN BOJIH. ['ayccoB my4dok
CBETA.

IIpeacraBneHrie MOHOXPOMATUYECKHUX BOJIH B KOMIUIEKCHOM BHJIE.
KomnuiekcHas aMrmuTyaa BOJIHOBOTO noJisd. Y paBHeHue [ 'enbmroba.

[TonepedHOCTh 3JIEKTPOMAarHUTHOW BOJIHBI. B3anmMHas opueHTanusi BOJIHOBOTO
BEKTOPA, BEKTOPOB AJICKTPUUECKOTO U MATHUTHOTO IOJIEN B MIJIOCKOM BOJIHE.

[Tongapu3zanus MIOCKOM MOHOXPOMATUYECKOW AJIEKTPOMArHUTHOM BOJIHBI. THIIbI
MOJISIPU3ALINY JIEKTPOMArHUTHBIX BOJIH. JIMHENHO MOsipU30BaHHAs BOJIHA.
KpyroBas u snnuntudeckas moasipyu3alnm.

EctecTBeHHBIN U YaCTUYHO MOJISIPU30BaHHBIN cBET. CTENEHb MOJIPU3AIINY.

DHeprus dIeKTPOMArHUTHBIX BOJIH. [110THOCTH MOTOKa sHepruu. BekTop
YmoBa-IlonTuara. UIHTEHCMBHOCTD CBETA.

Crostune 3eKTPOMArHUTHBIE BOJIHBI. Y PAaBHEHUE CTOSTYEN BOJIHBL. ONITUUECKUNA
pe3oHaTop.

Peructpanus ctostunx 3neKTpoMarHuTHBIX BOIH. OnbIT Bunepa. L{BeTHas
dotorpadus Jlunnmana u o0bemMHas rojgorpamma JleHucroka.

10.KBaBI/IMOHOXpOMaTI/ILIGCKI/Ie BOJIHBI. I/IBHy‘-IeHI/Ie JUIIOJIBHOI'O OCHHJIIIATOPA.

PaznoxxeHnne mo rapMOHUYECKUM COCTABJISIIOIIUM. BpeMEHHOM CIIEKTp.

11.MonynupoBaHHbIE BOJIHBI. AMIUTUTYHAs U da3oBast Moxyisiiuu. BoiHoBoi
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IIyT KOHEYHOU ayuTenbHOCTU. COOTHOIIEHUE MEXTY JUTMHOM Iyra U HIUPUHOMN
CIEKTPAJIbHOTO UHTEPBAA.

12.Cynepno3uiiusi  JIByX IUIOCKMX MOHOXPOMAaTHYECKUX BOJH Pa3IU4YHOU
4acToThl. buenus.

13.I'pynimoBas ckopoctb. @opmyna Panes. Jlucnepcus certa.

14.0TpakeHue U MpeoMJIeHUE CBETa Ha TUIOCKOW IpaHUlIle pasjiesa IByX
W30TPOIHBIX IUAJIEKTPUKOB. BBIBO/ 3aKOHOB OTpa)KEHUS U IPEIOMIICHHUS.

15.CooTHOIIIEHUST aMILTUTY/1 TTAJAI0IIEH, OTPAKEHHOW U MPETOMIICHHOM BOJIH.
Brion popmyn Openens. CnenctBus uz popmyn Openens.

16.VI3MeHeHne mapaMeTpOB BOJHBI IIPH OTPAXKEHUH U MIpesioMiIeHnH. M3meneHmne
(ba3bl BOJTHBI TP OTPAXKEHUH. 3aBUCUMOCTH KO3 GUIIUEHTA OTPAKEHHUS OT
yriia najieHus. I3mMeHeHue a3uMmyTta KoJieOaHUM JIMHEIHO MOJIIpU30BaHHON
BOJIHBI ITPU OTPAKEHUH U MPETOMIICHUU.

17.Ilonsipuzaius cBeTa Mpu OTpakeHUU 1oJ| yrioM bproctepa. bproctepoBckue
OKHa B Ta30BOM Jia3epe.

18.Ctenenp nosspu3aiuy OTPaXKEHHOTO U IIpeJIOMJIEHHOTo cBeTa. Ctoma
CronetoBa.

19.9nepretuueckne ko3 HUIMEHTHI OTPAKESHUS U IPOIMTyCKaHMs. 3aKOH
coxpaHeHus 3Hepruu. KoappuumeHt oTpakeHus pu NporU3BOJIBHOM a3UMYTe
auHenHoM nonspuzaunu. KosdpuureHT oTpaxkeHust 151 ECTECTBEHHOTO CBETA.

20.ITonHOE BHYTpeHHEE OTpakeHHe. ONTHYECKHE 3JIEMEHTHI B IIPUOOPHI,
paboTaroiye Ha MOJHOM BHYTPEHHEM OTpakKeHUH. BOJIOKOHHBIE U MJIaHAPHbBIE
cBeTOBOJIbI. BonokoHHas ontrka. HeogHopoaHas BojiHa BOJIM3HM TPAHUILIBI
pazzaena cpen. HapyuieHHoe moJIHOE€ BHYTPEHHEE OTpaKeHHe.

21.I3meHeHne COCTOSIHUS TTOJISIPU3aIliY CBETA MPHU TIOJITHOM BHYTPEHHEM
orpaxxeHuu. [lapannenenunen Openens.

22.0T1paxeHue cBeTa MOBEPXHOCTHI0 MeTalioB. Koaddurment orpaxenus
MeTasuioB. [ myOrHa MPOHUKHOBEHMSI PEJIOMIICHHON BOJIHBI. MI3MeHeHue
COCTOSIHUSI MTOJISIPU3ALINY JIMHEHHO TOJIIPU30BAHHON BOJIHBI IIPU OTPAKEHUH
MMOBEPXHOCTHIO METAJIIOB. DIUTATICOMETPHSI.

23.PacnipocTpaHeHune cBeTa B aHU30TPOIHOM cpenie. TeH30p AUIIeKTPUIECKOM
npoHuniaeMoctu. OAHOOCHBIE U IBYOCHBIE ONTHYECKUE KPUCTAILIBI.

24.I1nockass MOHOXpOMAaTHYECKasi BOJIHA B aHU30TPOITHOM cpesie. B3anmuas
OpHMEHTALIMSI BEKTOPOB JIEKTPOMArHUTHOTO 10Jig. da3oBasi CKOPOCThH BOJIHBI B
aHu30TpomnHoM cpeae. OOBIKHOBEHHBIC 1 HEOOBIKHOBEHHBIEC BOJIHBI.

25.YpaBHeHUS 11 JIYYEBBIX CKOPOCTEH B OJHOOCHOM KpucTaiuie. [loBepxHoCcTH
JY4YEBBIX CKOPOCTEH OOBIKHOBEHHOW W HEOOBIKHOBEHHOM BOJIH B OJJHOOCHOM
KpUCTAJLIE.

26.[1penomiieHre cBeTa Ha IpaHulle aHU30TpoNnHOU cpeabl. [locTpoenus I'tolirenca
JUIS1 OTHOOCHBIX KPUCTAJUIOB.

27 IlonsipuzanmonHbie ycTpoicTBa. Kpucramimueckue miacTUHKH.
Komniencaropsi. [Ipusmer Hukomnst, Bosutactona. 3akon Mamtoca.
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28. luxponvHble MIACTUHKHU, TIOJIIPOUIBI.

29.UckyccrBenHast anuzoTpornus. PoToynpyrocts. DnekTpoonTuieckue 3G eKTs
Keppa u Ilokkensca.

30.UnuTepdepentius crera. BzanmHas KOrepeHTHOCTh BOJTHOBBIX MTPOIIECCOB.
MHTEeHCUBHOCTD PE3YABTHUPYIOLIETO MOJISI PU CYTIEPIO3UIINN ABYX CBETOBBIX
BoyTH. MIHTEep(hepeHmonHoe ypaBHEeHHE. Y CIIOBUS 00pa30BaHUSI MAKCHMYMOB U
MUHUMYMOB UHTEHCUBHOCTH.

31.UuTepdepeHtius MOHOXPOMATUIECKUX BOJIH TOUEYHBIX HCTOYHHUKOB.
OcHOBHOE ypaBHEHHE UHTEPPEPEHIIMH MOHOXPOMATUYECKUX BOJH (BBIBOJ
YpaBHEHHUS C UCTIOJIH30BAHUEM BEKTOPHOM TUArpaMMBbl U KOMIUIEKCHON (OPMBI
3aIliCU AJI1 ypaBHEHUS CBETOBOM BOJIHBI). IIpocTpaHcTBEHHOE pacnpeseneHne
WHTCHCUBHOCTHU B HHTEp(epeHIIMOHHON KapTuHe. KoHTpacT (BUAHOCTH)
UHTEP(PEPEHIIMOHHBIX MOJI0C.

32.UnuTepdepentus miockux BoiH. [IpocTpaHCTBEHHBIH TEpHO,T TIOJIOC.

33.UnTepdepennns chepuyeckux BojiH. Cxema HaOmoaeHus nojoc FOHra n
cxema HaOmroeHus Koner HerotoHa. OnTudeckuil myTh, ONTHYECKAs Pa3HOCTh
xo1a. CBs13b pa3HOCTH (a3 BOJIH ¢ UX ONTHYCCKOU PA3HOCTHIO X0/4a. Y CJIIOBHS
dhopMUpOBaHUS CBETIBIX U TEMHBIX HHTEP(DEPEHIIMOHHBIX TT010C. O01Ias
cxemMa HHTep(EPECHIIMU BOJTH TOUCYHBIX HCTOUHHUKOB.

34.NuTepdepeHIus_ MOHOXPOMATUYECKUX BOJH PA3IMYHON YaCTOTHI.
3aBUCUMOCTH Ha0J10/1aeMON KapTUHBI OT MIOCTOSIHHON BpeMEHU
dboTonpreMHUKA.

35.UnTephepomerp Maiikenbcona. Matepdpepomerp Maxa-Ilennepa.

36.UnTepdepeniys KBa3UMOHOXPOMATHYECKUX BOJIH. DYHKITUS B3aUMHOM
KOT'€pEHTHOCTH. CBETOBBIX BOJIH.

37.BpemeHHasi KOTepeHTHOCTh CBETOBBIX BOJH. J{7TiHA BOJHOBOTO Iyra. Bpems u
JUTMHA BPEMEHHON KOrepeHTHOCTH. COOTHOLIEHUSI MEXKAY BPEMEHEM
KOTEPEHTHOCTHU U IIUPUHOMN CIEKTPAIbHOTO UHTEPBAJa.

38.3aBUCHMOCTH BUAHOCTH HHTEPHEPEHIIMOHHBIX MOJIOC OT CTETIEHH BPEMEHHOU
KorepeHTHoCTH. [IpeaenbHas pa3HOCTh X0OAa U MOJIHOE YUCIIO HAOII0AaeMbIX
MHTEP(PEPEHIIMOHHBIX MOJI0C.

39.CnexrpanbHas uHTepdepennus (uaTephepeHIus mpu OONBIINX PA3HOCTSIIX
x0/1a). Dypbe-CreKTPOCKOIUSI.

40.UnaTepdepeHiiusg KBa3SUMOHOXPOMATUYECKUX BOJIH MPOTSKEHHBIX HCTOYHUKOB
CBETAa.

41.TIpocTpaHCTBEHHAs KOTE€PEHTHOCTh. POlIb KOHEUHBIX pa3MepOB UCTOYHUKA
ceera. Uateppepomerp FOHra. 3aBucuMOCTb paguyca NpoCTPaHCTBEHHOM
KOT€PEHTHOCTH OT YTJIOBBIX Pa3MEpOB UCTOYHHKA CBETA.

42.3Be3anbiii naTephepoMeTp MalikenbcoHa U €r0 COBPEMEHHBIC MOAN(PUKAIIAH.

43.Nuatepdepometp Panes. UutepdepeHITMOHHBIC OTIBITHI C IETICHUEM BOJTHOBOTO
dponra (bunpusma Openens, sepkana Openens, ounna3a buite, 3epkano
JInoiina).
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44 NaTepdepeHIMOHHBIE MT0J0CHl PABHOTO HAKJIOHA U PABHOW TOJIIIIMHBI.
OnTuyeckas pa3HOCTh XOJa JIy4eil CBETa MPU OTPAKEHUU OT IPaHUL] IUIOCKOTO
npo3payHoro cios. [losockl paBHOro HakioHa. OnTrudeckuil KiuH. [lonockr
paBHO# TonMHbL. MHTEepdepeHmonnbiii onblT HeroToHA, Koapua HeroToHa.

45.BnustHue BpeMEHHOM U MPOCTPAHCTBEHHOM KOTE€PEHTHOCTH CBETa MPH
uHTEephEPEHIINN B TOHKUX IJICHKAX.

46.1TpocBetnenue ontuku. MHTEpdEepeHIIMOHHBIC 3epKaa.

47 Nurepdepenius NoaIpu30BaHHbIX BOIH. HTEpdepeHIus opToronaabHO
MOJIIPU30BAHHBIX TUIOCKUX BOJIH. KpHcTaminueckas IIacTHHKA MEXAY ABYMS
HOJIIPOUTAMH.

48.MuoronyueBas uarepdepenius. Marepdpepomerp @adpu-Ilepo.
Pacnipenenennie MHTEHCUBHOCTH B UHTEP(EPEHIIMOHHBIX KAPTUHAX B
IPOXOSIIEM U OTPAKEHHOM M3IydeHHH. Pa3HOCTh (a3 u pa3HOCTh X0/a JTyyeil
B unteppepomerpe Padpu-Ilepo.

49.J1azepHsiit pezonarop. Unrepdepeniimonnbie cBeTOPUIbTPhl. MHOTOCTIOMHbBIE
TUdJIeKTpUuUeckue nHTepdepeHnonnele 3epkana. dororpadus Jlunnmana B
HaTypaJlbHBIX LIBETaX. ['onorpammsel JleHuCIOKA.

50. Iudpakums cera. [Ipunnumns ['toiirenca u ['oitrenca-dpenens. 30HbI
Openens. Audpaxuus OpeHennst Ha KpyriioM OTBEPCTHH U KPYTJIOM 3KpaHe.
[Tsatao Ilyaccona. Pactipeenenune oCBEIIEHHOCTH B TU(PPAKIIMOHHOW KapTHHE
B [IOIIEPEYHOM HAIIPaBIICHUH U BJIOJIb OCH OTBEPCTHSI.

51.30HHas MIACTUHKA U €€ CpaBHEHUE ¢ JTUH30M. JInH3a Openens.

52. Iudpaxuus Opaynrodepa. Judpakius Opaynrodepa Ha MpSIMOYTOJILHOM U
KpPYyTJIOM OTBepCTUU. Jr(ppakiimoHHas pacX0AMMOCTb CBETOBBIX ITyUKOB.
Jlazepubie rayccoBbl mydku. JludpakiimonHasi pacxoIMMOCThb U3TyUEHUS
IIOJIyIIPOBOJHUKOBOTI'O Ja3epa.

53. ludpakiiMOHHBIN Npe/ien pa3peiieHuss ONTHYECKUX CUCTEM.

54. TudpakunroHHas pemerka. AMIUIUTYHbIE U (pa3oBbie TU(PAKIIMOHHbBIE
PELIETKHU.

55. ludpakimonHas penieTka Kak CleKTpaibHbINA pubop. Paszpemmaromias
CHOCOOHOCTH TU(PAKINOHHON PELIETKY.

56.Pusnueckue npuHIKNIGI rojorpaduu. ['onorpaduyeckne cxeMbl 3alIUCH U
BOCCTAHOBJICHUSI CBETOBBIX IOJICH.

57.006bemuble nudpakironHbie pemeTku. Judpakuus bperros-Bynbsda.
Judpakuus cBeTa Ha aKyCTHYECKUX BOJHAX.

58.I1posBnenue 3¢ dexra Jlomnepa nmpu uaTepdepeHnn u qudpakiiui CBeTa.
CaBur 4acToThl cBeTa Mpu JUGPaKINKA HA IBIKYIICHCS TU(PpaKITMOHHON
pemerke. Jludpaxius Pamana-Harta Ha Geryiieit akyCTHYeCKOM BOJTHE.

59. lucniepcus ceeta. ['pynmosast ckopocts cBeta. Popmyna Panes st rpynnoBoit
ckopoctd. HopManbHast 1 aHOMaJIbHASI IUCTIEPCHUSL.

60. Bpauienue HanpaBieHus NOJMsIpU3alliy CBETa B MArHUTHOM ToJie — 3@ ekt Dapajes.
61. EcrecTBeHHOE BpallleHNE HANIPABICHU MOJISIPU3ALMU CBeTa B cpeze. OnTuiecku
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akTuBHBIE cpenbl. [lomspumerp.

62. Paccessaue cBera. [lonmspusanus cBera nmpu ero paccessuuu. [[Bera Heba u 3apwu.
[Monspuzanus cBeta Heda.

63. [IposiBieHne ABMKEHUS Cpeabl B HHTEPPEPEHIIMOHHBIX OnbITax. OnbIT Ouso.
Oddext Canpsika. Untepdepomerp Canbsika.

64. 3ddexr Homnepa B ontuke. [Ipossnenue s dexra [ormnepa B crieKTpaIbHBIX
UCCIICIOBAHUSIX.

6.5. JIabopaTopHbie padoThl GU3NUECKOT0 MPAKTUKYMA 10 ONITHKE

I'eomerpuyeckas ONTHKA

Jlabopamopnas paboma Ne 1. Ismeperue HOKYCHBIX PaCCTOSTHUN JIUH3 TPH
ITOMOIIIXA MaJION ONTUYECKON CKaMbH.

Jlabopamopnas paboma Ne 2. 3mepenue napameTpoB (OTOOOHEKTHBA MTPU
MOMOIIX OOJIBIIION ONTUYECKON CKaMbH.

Pedpakromerpus, poroMmerpus, CIEKTPAIbHbIA AHAJIU3

Jlabopamophasa paboma Nel. OnpeneneHue mokasaress IpeTOMICHHS KUIKOCTH
pu noMotu pedppakromerpa MPD-22.

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUHU.

Jlabopamopnas paboma Ne3. VI3ydeHue MorionieHus: CBeTa ¢ MOMOIIBIO
dboTomerpoB ®OK-561IM u OM-56.

Jlabopamopnas paboma Ne 4. VIzydenue qucriepcuu CBETa ¢ TOMOIIIBIO
CIIEKTPOTOHUOMETPA.

Jlabopamopnas paboma Ne5. KauecTBEHHBIN CIIEKTPAIbHBIN aHAJIU3 C TIOMOIIBIO
MOHOXpomatopa YM-2.

IHoasipu3zauus cBeTa

Jlabopamopnas paboma Ne 1. Izyuenue r3pdexra BpalieHus mioCKOCTH
MOJISIPU3ALIIH.

Jlabopamopnas paboma Ne 2. ViccinegoBanue d/UTMITHYCCKH MTOJISIPU30BAHHOTO
CBETA.

Nurepdepenuns cBera

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

Jlabopamopnas paboma Ne 2. OnpenesneHre AJIMHbI BOJHBI CBETA MPU
HaOmoaeHnu Kosenr HproToHa.

Jlabopamopras paboma Ne3. VIzydaenue untepdepeHIiny CBeTa OT JIBYX IIETEH.
N3MepeHre KOHIIEHTpaU 1 MTOKa3aTels MPeJIoMICHUS
pacTBOPOB ¢ momoIblo uHTepPepomerpa JINP-2.

Jlabopamopnas paboma Ne 4. 3yuenne natepdepeHIINN CBETa OT JBYX
OTBEPCTHI.

Jlabopamopnas paboma Ne 5. I3yueHnre mpoCTpaHCTBEHHON KOT€PEHTHOCTH CBETA
B uHTepdepeHmoHHon cxeme FOHra.

Jlabopamopnas paboma Ne 6. Untepdhepomerp MalikeabcoHa C J1a3epHbIM
HMCTOYHUKOM CBETA.

Jindppakuug cBera
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Jlabopamopnas paboma Ne 1. OnpeneneHue JJIMHbI BOJHBI C TOMOIIBIO
TG PaKIIMOHHOMN PEIIeTKH.
Jlabopamopnas paboma Ne 2. 3ydyenne qudpakiiny cBeTa Ha KPYTrJIoM
OTBEPCTHH.
Jlabopamopnas paboma Ne 3. [ludpakuus cBeTa Ha 00BEMHOM TU(PpaKITMOHHON

pEeIIeTKe.

7. laHHbIE AJI51 Y4eTa ycneBaeMocTH cTyaeHToB B BAPC

Tabauuna 2.1. Tabauia MakCUMaJIBHBIX OAJJIOB 11O BHIaM YU4eOHOH JesTeTbHOCTH

1 2 3 4 5 6 7 8 9
Tex- JlaGopar|[IpakTiuec CamocTostes Aptomaruzupo | Ipyrue BI/{Z[I)I IIpomexyTo
Cemectp OpHBIE KHe BAHHOE y4eOHOM YyHas Hroro
101707 bHas pabora
3aHATHS | 3aHSITHA TECTUPOBAHME |AEATEILHOCTH | aTTECTALMS
4
20 0 0 40 0 0 40 100
IK3aMEH
4
0 40 0 40 0 0 20 100
3avueT
Jlekuuu
bamner 0-20.

[Tocemaemocts — 0-10 6aIoB.

Kpurepun ouenku:

OTBeETHI HA KOHTPOJIBHBIE BOITPOCH! - 0-10 6aios.

Kpurepun
OLICHKH:

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

110 3-4 nexuusam — 2 Oajia;
110 5-6 nexkuusam — 3 Oaya;
1o 7 pexuusam — 4 dasia;
1o 9-10 neknusiMm — 6 6aIIOB;

o 11-12 nexuusam -7-8 0anioB
1o 13-14 nexuusam - 9 6auioB

o 15 nexuusam — 10 6ayuioB

B OCTaJIbHBIX ciry4asix— 0 0asios;

IpakTuyeckue 3aHATHS
He nmpenycmoTpensl

nocemenne Mmenee 50% 3anarui 0 6amIoB
nocemenue ot 50% o 70% 3austuii 2 Oamia
nocenienue ot 71% no 80% 3angruii 4 6ayuia
nocenienue ot 81% no 90% 3austuii 6 6aJUIOB
nocemenue ot 91% no 100% 3anstuii 10 6annos
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CamocTosiTesibHAsi pad0oTa 10 JIeKINOHHBIM 3AHATHAM
Bauier 0-40.
BeitostHEHHE 3a0aHUN JUIST CAMOCTOSTENLHON pa0OThl U 0OPMIIEHHE OTYETA I10

HHUM B DVKOHHCHOﬁ U II€YaTHOM d)ODMC C Np€ACTAaBJICHUCM YHMCJICHHBIX PAC4YCTOB,

l"]f)ad)I/IKOB, PE3VJIBTATOB KOMIIBIOTCPHOI'O MOACIUPOBAHMNA, PUCYHKOB,

dororpadwuii - 0-40.

Kpurepuu otieHkH:

BBINOJIHEHHE |-T0 3amanus — 2 Oajuia;
2-X 3a1aHui — 5 0asuIoB;

3-x 3amanuii — 15 0amioB;

4-x 3zamanmnii — 20 6a1oB;

5-tu 3amanumii — 30 O0ayu1oB.

6-tu 3amanuii — 40 O0auIoB.

ABTOMATH3HPOBAHHOE TECTHPOBAHUE
OueHnBaHNE HE MPEYyCMOTPEHO.

Jlpyrue Buabl y4eOHOM AeITeIbHOCTH
OueHnBaHUE HE MPETyCMOTPEHO.

IIpomexyTouyHast arTecTanms

basmner 0-40.

[TpomexyTouHas arTecTalusi NPOXOaUT B (HOPME MIIM YCTHOTO, WM MUCBMEHHOTO
’K3aMEHa B BHUJE OTBETOB Ha JBa BOMPOCA K3aMEHAI[MOHHBIX OMJIETOB U ABYX
JIOTIOJIHUTENIBHBIX BOIIPOCOB U3 NIEPEYHSA KOHTPOJIBHBIX BOIIPOCOB I IIPOBEACHUS
IPOMEKYTOUHOM arrectauuu. B Ounerax conepikarca 2 BOOpoca M3 IMEPEUHs
KOHTPOJIBHBIX BOIPOCOB U1l TPOBEAEHUS IPOMEKYTOUHOU aTTECTALUN.

[Ipy AMCTAaHIMOHHOM PEXUME MTPOBEACHHUS MPOMEKYTOUHOW aTTECTALMU dK3aMEH
IPOXOJUT NUCBMEHHON (opMme. B Ounerax comepkKUTCS [1Ba TEOPETUYECKHUX
BOIIPOCA U JABE 3a1a4M U3 Pa3HBIX PA3JAEIOB CONECPKATEIBHON YaCTH TUCLIUIUINHBI.

Kpurepnii OieHKH OTBETA HA KX bl BOIPOC MPU MMPOBEACHUH

IIPOMEKYTOUYHOU ATTECTALINU:

Ha BOMNPOC JaH MPaBUIbHBIN, TOJHBIA, Pa3BEPHYTHIA OTBET (IOMYyCKArOTCS
HE3HAUUTEIbHBIC MOTpemHOCTH) — 12-15 Gaios;

Ha BONPOC JaH NPaBUJIbHBIA, HO HEIMOJHBIM OTBET (HANpuUMep, MPHU BBIBOJIC
GbopMyJIbl, U3JI0KEHUU METO/A OTCYTCTBYIOT OTHEIbHBIE JIOTMUYECKHUE IIaru;
JOMyIIeHa OIMKUOKa MPU BBIYMCICHUH; UMEIOTCA JIpyrue HeTouyHocTu) — 8-11
0aJlJIoB;

Ha BONPOC JIaH KpaTKUKA  OTBET, COJEP)KAIMK  TOJBKO  BEPHO
chopMyIupoBaHHbIC (PAKTHI (JIOMYCKAIOTCS HE3HAYUTENILHBIE MOTPEITHOCTH) —
4-5 0aios;

Ha BOIPOC JIaH KPAaTKUM OTBET, COJEp Kallluid OIIMOOYHBIE MPEICTABICHUS U
cyxnaenust — 1-3 6ana;

B OCTaJbHBIX ciry4asx — 0 GasioB.
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Takum 00pa3oM, MaKCUMaJIbHO BO3MOYXHAsI CyMMa 0ajuioB 3a JIEKIIMOHHEIE U
MPAKTUYECKUE 3aHATUS CTYJACHTa 3a CceMecTp Mo aucuuiuinae «OnTukay
coctasisgeT 100 6amtos.

Tab6anua 2.2 Tabiuia nepecyeTa MoJiy4eHHON CTyIGHTOM CyMMBI OaJlIOB 110
nucuumuinHe «ONTHKA» B OLIEHKY (IK3aMEH):

80 - 100 6amnnoB «OTIMYHO
60 — 79 6amnoB «XOPOIIIO»
30 - 59 GannoB «YJIOBJIETBOPUTEIHLHOY
0 - 30 6amtoB «HEYIOBIIETBOPUTEIIHHOY

JlaGopaTopHbIe 3aHATHSA
Bamer 0-40.
Craya yCTHOTO ¥ IMMUCBbMEHHOT'O OTYETa 110 JIabopaTOpHOM padoTe.

Kpurepun oreHkn: OTBETHI Ha YETHIPE TEOPETUYECKUX BOMpOCA IO JTAHHOMN
JabopaTopHO# paboTe MPHU MPABMIIBHOM BBITIOJIHCHUH SKCIIEPUMEHTAIBHON YaCcTH
nabopaTopHO# paboThl 1 00PAOOTKH PE3yIBTATOB IKCIIEPUMEHTOB, 0-8 OaIoB.

® OTCYTCTBHE OTBETOB Ha BOMPOCH! — ) 6aI0B;

® OTBET Ha OJIMH KOHTPOJBHBIN Bompoc — 2 Oasa,
® OTBET Ha JIBa KOHTPOJIbHBIX Bompoca — 4 Oaina;
® OTBET Ha TPU KOHTPOJILHBIX BOMpoca — 6 0asios.;

® OTBET Ha YEThIpe KOHTPOJIbHBIX BOMpoca — 8 Gaos.

[IpemycmoTpeHo BhIMONMHEHHWE 9-6 mabopaTopHbIXx paboT. MakcuMmanbHOe
KomuecTBO OaoB — 40.

CamocrosiTeibHas padora
bamer 0-40.
W3yuenne  TEOpETHYECKHX  OCHOB  JIAOOpaTOpHBIX  paboOT, TMpOBEICHUE
HKCIIEPUMEHTOB, 00paboTKa pe3yJbTaTOB AKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no JsabopaTopHpIM paboTaM B PYKONMHCHOW W/WIW Tie4aTHOW (Qopme C
MPEICTABIICHUEM YHCIEHHBIX PacueToB, TpahpuKOB, PE3yIbTaTOB KOMIBIOTEPHOTO
MOJICITUPOBaHUs, pUCyHKOB, otorpaduii - 0-40 Gamios.
Kpurepun ouenku:
[TpaBuIBLHOCTE ODOPMIICHHE OTYETA.
e oT4eT 0OPMIICH C TPYOBIM HapyIIIEHUEM MPEAbSBIsIEMBIX TpeOoBanmii — 0
0aJI0B;
e oT4eT 0OPMIICH C HE3HAYUTEIHHBIMHA HAPYIICHUSIMH PETBSIBIISIEMbIX
TpeboBanuii — 3 Oasa;
e oT4eT 0)OPMJIEH B COOTBETCTBUH C MPEIBABIIEMBIMU TPEOOBAHUSIMH — 5
0aLoB.
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IIpome:kyTouHas aTTecTanus

bamnsr 0-20.

[IpomexxyTouHast aTTeCTaIUsl MPOBOAUTCS MO COBOKYITHOCTH BCEX BBIMTOJTHEHHBIX
1abopaTopHBIX PaboT.

Kpurepun onenku:

KonmdecTBo  3auTeHHBIX  J1a0OpaTopHBIX pabOT. 3a OAHY 3aYTEHHYIO
7a00paTopHyI0 padoTy BhICTaBIsETCA 4 Oaa.

[Ipn Hamuuuu 5 3aUTEHHBIX J1A0OPATOPHBIX PabdOT CyMMa OaJlJIOB COCTaBISET
MakcumaibHoe yucio 20 6amios.

Takum o6pa30M, MAaKCHUMAaJIbBHO BO3MOXHad CyMMa 0anIoB 3a Ha60paTOpHI)Ie
3aHATHA CTYACHTA 34 CCMCCTDP 110 AUCIHUITIINHC «Onrukay» cocrasiser 100 6aymIoB.

Ta6auma 2.1. Tabnuma mepecyeTa MOMYYSHHOW CTYICHTOM CYMMBI OajlioB IO
nucuumuinHe «OnTukay (J1adopaTopHbIC 3aHATHS) B OIICHKY (3a4€T):

60 0ayutoB U OoJice «32UTEHO»

59 Gaiu10B U MeHee «HE 3a4TEHO»
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8. YueOHO-MeTOAMYecKOe H HHPOPMALHOHHOE 00ecneyeHne TUCIHIIHHBI
«Onruka»

a) aaTepatypa:

8. YueOHo-MeToau4eckoe H HHGOpPMALHOHHOE 00ecniedeHHEe JHCIHIIHHBI
«OnTuka»

a) auTepatypa:

Bytukos, E. Y. Onruka : yae6Hoe nocodue / E. U. Bytukos. — 3-e u3n., non. — CaHkT-
[lerep6ypr : Jlanb, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — Texkcr : anexTpoHHSIit //
Jlaub: anexkrponHo-6ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/168365 (nata
obpamenus: 09.02.2022).

Cragees, C. K. Ocnoss! ontuky : yyebnoe nocodue / C.K. Cradees, K.K. Bospckuit,
I'.JI. baimmauna. — 2-e u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2021. — 336 ¢. —
ISBN 978-5-8114-1495-6. — Texkcr : anekrpoHHsbii // JIaHb : 31eKTpoHHO-O0MOMHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/169379 (nara o6pamenus: 09.02.2022).

Kamureesckuit, H. . BonHoBas ontuka : yuebnoe nmocodue / H. U. KanmureeBckuit. — 5-€ uzg. —
Cankr-IletepOypr : Jlanp, 2021. — 480 ¢. — ISBN 978-5-8114-0666-1. — Texer :

9J1eKTpOHHBIH // JlaHb: aneKTpoHHO-0ubmHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/167685 (nara o6pamenus: 09.02.2022).

Psbyxo, B. I1. BonmxoBas ontuka. C6opHuK 3a/1a4 : yueOHOe nocobue mis By3oB / B. I1. Psabyxo.
— Canxkr-Ilerep6ypr : Jlanp, 2022. — 156 c. — ISBN 978-5-8114-8870-4. — Texkcr :
3JeKTpOHHBIH // JIans : anekTpoHHO-0ubauoTeynas cucrema. — URL:
https://e.lanbook.com/book/200372 (nata obpamenus: 09.02.2022).

0) Uurepuer-pecypcesl:

Buneo nexipm: ®rsuxa. Omrruxa. Buneonexiym @usrexa: nexropuit MOTU. Jlexipm C.M. Kozena.
http://lectoriy. mipt.rw/course/Physics-Optics-SMK-Lects/ http://optics.sgu.rw/lectorium/optics_kozel
Buneo nexm: «@usuka. Onmvka». Bupeonexipm Omsrexa: nexropuit MOTHU. Opumakus B.A.
JlonommrensHbie ceMuHapsl. hitp:/lectoriy.mipt.rw/course/Physics-Optics-VAO-AdSems/
O6umii pusmueckuit mpaktukyM. Onruka. http://optics.sgu.ru/library/education/laboptics
Ps6yxo B.I1. Coopruk 3ama4 o obmemy Kypcy ¢pusuxu. Bonsopas ontuka. — CI'Y. Kadenpa
ontuku 1 6uopororuku. 2011. 100 c. http://optics.sgu.ru/library/education
http://library.sgu.ru/uch_lit/51.pdf
VueOHO-METOIMYECKHE MaTepHAITBI 10 ONITHKE, pa3MeIeHHbIe Ha VIHTepHeT-calite Kadeapsl
onTUKH ¥ 6ropoToHuKH http://optics.sgu.rw/library/education
1) Usyuenne sd)exTa nposBIeHHS MPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETa B
uHTEppepeHIOHHO# cxeme FOHra B JeMOHCTpallMOHHOM U JaOOpaTOPHOM KCIIEPHMEHTE,
B.IL. Psa6yxo, O.A. [lepenenuusina, A.A. Yaycckuii.
http://optics.sgu.ru/_media/library/education/pros_coher.pdf
2) O nokanu3anuu HHTEPHEPEHIIMOHHBIX II0JI0C B YaCTHYHO KorepeHTHOM cBete, B.IL. Pabyxo,
O.A. Ilepenemurpina http://optics.sgu.ru/_media/library/education/lowcohinterf.pdf
3) O rpaduueckux popmax 0ToOpaXkeHHs COCTOSHHS NOJSAPH3ALUM ONTHYECKHX BOJH, B.I1.
Ps6yxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O monsipu3anyy KojebaHuit ONTHYECKOro MOJIs ¥ MOJISIpU3aliy my4dka ceera, B.I1. Psabyxo
http://optics.sgu.ru/_media/library/education/field_polarization.pdf
5) KorepenTHbiii u HexorepeHTHBIH cBeT, C.A. Ko3nos.
http://optics.sgu.ru/_media/library/education/coherence.pdf
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NMporpaMMHoe odecrneyeHne:

1. Be6-o603perarenu: Microsoft Internet Explorer; Google Chrome; Mozilla Firefox; Opera; Safari,
Yandex Browser.

2. Cpexacrsa npocMmoTtpa TeKcToBbIX (aitios: Adobe Reader; Foxit Reader; Djvureader.
3. TI'paduueckue pemakropsr: Inkscape, Irfan View, ImageJ, OpenOffice Draw.

4. WHxeHepHbIe pacyeThl, MocTpoeHus rpadukos, oopadoTka nzodbpaxenuit: GNU Octave, QtiPlot.

peKoMeHyeMasi JInTeparypa:
1. byruxos E.W. Onruka. - C.-IlerepOypr: Heckuii uanekt: BXB-Iletepoypr. 2003. - 480 c.

2. Jlaancoepr I'.C. Onruka. U3nanue 5-e. - M.: Hayka, 1976. - 928 c. U3nanue 6-e. - M.: Hayka,
2006 - 928 c.

3.  AxwmanoB C.A., Hukutun C.}0. ®usndeckas ontuka: YueOHuK. - M.: 3n-Bo Mock. yH-Ta, 2004.
656 c. ISBN 5-211-04858-X

4.  CasenbeB U. B. Kypc o6mieit ¢pusukn. B 3-x 1. T.2.2neKTpruecTBO U MaraeTu3M. BoHBL
Ornruka. 9-e uzn. Yu-e noc-e¢ B 3x tomax/M.B. CaBenbeB; M: Actpens ACT 2005, 2007 — 336 c:

5.  Cradees C.K., bosipckuii K K., bammauna I'.JI. OcroBbl ontuku. U3narensctro: C.-I1. U3n-Bo
«ITutepy, 2006. — 336 c.

6. Cusyxun J1. B. O6umii kypc ¢pusuku. Yue0. mocobue. B 5-tu romax. T.4. Ontuka YuebHoe
noco6ue 11t BY3 B St tomax/ JI.B. CuByxun - M; ®U3MATIIUT, 2005-2006 - 792 c.

7. Topemnk I'.C. Konebanwust u BoHbI. BBeIeHHE B aKyCTHKY, panuoU3HUKy U ONTUKY. 3-€ U3, - M.:
OU3SMATIIAT, 2008. — 656 ¢c. 5bC AUCBYKC

8. Canex b., Teiix M. Onruka u ¢horoHnka. [IpyUHIMIIEI M IpUMEHEHMSL, T1ep. ¢ aHnL. B 2 1. M.: U3ni-
Bo «MHutemmekty, 2012. T.1. 760 c. T2. 784 c.

9. Marsees A.H. Onruka. - M.: Bricmas mkoia, 1985. - 351 c.

10. Wnsuuena E.H., Kynespos 0.B., Matsees A.H. Metoauka pemenus 3anad ontuku. /Ilog pen.
A.H.MartseeBa. — M.: U31-Bo Mock. yH-Ta, 1981. — 232 c.

11. ®enocos U.B. I'eomeTpuueckas ontuka (yuebHoe mocobdue). - Caparon: Carennut. — 2008. — 92 c.
http://optics.sgu.ru/library/education/geomoptics

12. utubepH P. duznueckas onrtuka. — M.: Hayka, 1965. — 631 c.
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9. MatepuajibHO-TeXHHYECKOE O0ecneyeHue TUCIUIINHBI «OnTHKa»

9.1. JIeKIHOHHOE MATEePHUAIBHO-TEXHUYECKOE o0ecIevyeHune

Komriekc mpubopoB U ycTpoHcTB st (U3MYECKUX JEMOHCTpAIMid IO OITHKE,
KOJIOCKOT ISl IEMOHCTpAIMi ONTHUYECKUX SIBICHUN M, KOMITBIOTEP M MYJIbTUMEINHHBIN
POEKTOp, Lu(ppoBas kamepa.

JIEKIIMOHHBIN 1EMOHCTPAIMOHHBIA KOMILIEKC Kadeapbl ONTUKH U
0n0OTOHNKH:

JIAK-1. | 'eoMmeTpuueckas onTrKa C Ja3epHbIM Iy4YKOM cBeTa. Pacxonsimuiics,
CXOIAIINNCS, TAPAJUICIIbHBIA, TOMOLICHTPUYECKUH ITy4YKH CBETA.
CoOuparoiasi ¥ paccenBaroIiye JUH3bl. OTpaskeHUe U MPEIOMIICHHUE
naszepHoro mydka. Ilonnoe BHyTpeHHee orpakeHue. lIpsamoyronpHas
IIPU3Ma, IEHTAIPU3Ma U YTOJIKOBBIA OTPAXKATEIb.

JIAK-2. | [TomepeuHocTh cBeTOBOM BOHBL. [lomsipon. JInHeiHAS TOsIpU3aliysl myyka
cBera He-Ne masepa.

JIJIK-3. | I3MeHeHne COCTOSTHUS MOJSIPU3AIAH Ja3epHOTO IMyYKa CBETa pH
OTpaXEHHUH OT IUAJIEKTpUKa. OTpakeHue JINHEWHO NOJSPU30BAHHOTO
Ja3epHOro Mmyyka 1noj yrioM bproctepa. I3menenue coctosHus
MOJIAPU3ALINHU Ja3€pPHOTO My4Ka MPY MOJIHOM BHYTPEHHEM OTPaKEHHH.
[IpeBpalienue MUPKYISPHO MOISAPU30BAHHOTO ITyYKa B SJNTUITHYECKU
NOJIIPU30BaHHBIN. YacTHUHAs U MOJIHAS MOJSIPU3ALUs CBETA MPU
OTPaXCHUHU OT MOBEPXHOCTHU JUAJICKTpHKA. YT0a bprocrepa.

JIAK-4. | [Ipeobpa3oBanue TMHEHHO MOJISAPU30BAHHOTO Ja3€PHOTO MyYKa B
MUPKYJISPHO MOJSIPU30BaHHBIN Tyuok. Kpuctannudeckas dazopas
mwiacTuHKa A/4. [lnactunka A/2,

JIAK-5. | [Honsipusanponnelie npusmsl Hukons, Bomnactona. Toasipou.

JIIK-6. | Uatepdepenus moasipu30BaHHBIX BOJH. AHU30TPOITHBIC IJIACTHHBI MEXKTY
nonsiponnamMu. HaBenennas anuzorponusi. DoToynpyrocTs.

JIAK-7. | Unrepdepennus cera. Untepdepomerp Maiikenbcona ¢
MOHOXPOMAaTHYECKUM (JIa3epHBIM) UCTOYHUKOM cBeTa. HTepdepeHus
chepruyecKHX U MIIOCKUX MOHOXpOMaTH4YeCKuX BOJH. [lomockl paBHOIM
TOJIIIMHBI ¥ PABHOTO HAKJIOHA B JIA3€PHOM H3JIYYCHUHU.

JIIK-8. | Uurepdepomerp MaiikenbcoHa ¢ MPOTSKEHHBIM HCTOYHUKOM O€JIOTO CBETA.
D¢} dexTrl MpocTpaHCTBEHHOM JIOKaIU3aluu nojioc. BiusHue BpeMeHHOH U
MPOCTPAHCTBEHHOW KOTE€PEHTHOCTH.

JIAK-9. | UnTepdepentmonnsiii onbiT KOHra ¢ ga3epHbIM U IPOTSHKEHHBIM TETUIOBBIM
HMCTOYHUKAMMU CBeTa. BiMsgHMEe NIpOCTpaHCTBEHHOW KOT€PEHTHOCTH.
(Mcnonp3oBanue cenuanbHOro AU(PaKkMOHHOTO ONTHYECKOT0 2JIEMEHTA).

JIAK-10. | Tudpakuus 1a3epHOTO IMyvKa cBeTa Ha KpyriaoM orBepcTur. Judpakums
Openens u Opaynrodepa (audpakuns OJIUKHETO U JATBHETO MOJIEH).
3onHag miactuHka Ppenens. JIunza Openens.

JIAK-11. | Tudpakuus 1a3epHOTO MydKa Ha OJTHOM U ABYX IIENAX (TUPPAKIH
@paynrodepa). AudpakinoHnbie pemeTky B KPaCHOM H 3eJIEHOM JIa3epHBIX
My4YKax cBeTa. AMILTUTYIHbBIE, (Pa30BbIe M OTpakaromue Tu(PaKIIHOHHBIC
pemetku. OTHOMEpHBIC U IBYXMEpHbIE TU(PAKIIMOHHBIC PEIIETKH.
O6bemHuas nudpakuuonHas pemetka. J(udpakims bperros-Bynbda.
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JIAK-12. | IudpaknuoHHbBIE ONITHYECKHE AIeMEHTHI. [Ipomyckaromnue romorpaMmel.
INomorpammel Jlenuctoka. Pamyxusie ronorpammel. ['onorpadudeckas
uHTepepomeTpusi.

JIIK-13. | ucnepcus cBeta u BemecTBa. PaznokeHue mydka 0enoro cBera Ha
CIICKTpaJIbHBIC COCTaBIIsAOmMuUe. [IpetoMiIeHne KpacHOTO M 3€JIEHOTO
JIa3ePHBIX YYKOB CBETA.

JIAK-14. | Paccesnue cBeTa MyTHBIMU cpeiamMu. PaccesHue TUHENHO
HOJISIPU30BAHHOTO J1a3epHOro nydka. Ilosspusaliys paccesHHOTO CBeTa.

JleKIMOHHBII 1eMOHCTPALUMOHHBIN KOMILJIEKC M0 ONTHKE B KOJUICKIIUA
UHCTUTYTA PUBHKH:

JIJ14.1. | IlonsipuzaTopbl ¥ aHAIM3ATOPHI.
JIJ14.2. | JIBoitHOE JydenpesoMJIEHHE B KpUCTalaX MCJIAHACKOTO IINaTa.
JIJ14.3. | JIBoiitHOE Ty4enpesoOMIICHUE B HEKPUCTAINIMYECKUX TEJaXx.

JIJ14.4. | IlonmHOE BHYTpEHHEE OTPaKEHUE.

JI4.5. | XpomMaTtuueckasi noJsipu3aius.

JI[14.6. | MckyccTBEHHAsi aHU30TPOIIHSL.

JIJ14.7. | bunpusma ®@penens.

JIJ14.8. | Ilonockl paBHOM TONIMHBI (KoJiblla Hpi0TOHA, MBUIBHBIC TIJICHKH).

JIJ14.10. | Iudpakmus oT OJHOM IIEIH.

JIJI4.11. | Indpakmuus Ha Kparo dKpaHa.

JI14.12. | lndbpakiOHHbIE PEIICTKH.

JI[14.13. | I'omorpamma.

9.2. JlaGopaTopHO€e MaTepHaIbHO-TEXHHYECKOE 00ecrieueHue

[IpakTHKYM IO ONTHKE 3aHAMAeT noMemienue B 70 M2, B mpakTukyme pazMelIeHbl
22 yCTaHOBKH JIJIsl BBIMIOJTHEHUS 22 1a00opaTOpHBIX paboT 1o poromeTpuu, Gu3nueckon u
reOMETPUYECKON ONTHKE. B ycTaHOBKAaxX MCHOJIB3YyeTCs KaK KJIAaCCHMYECKOE ONTHYECKOE
000opyZ0BaHME, TaK U COBPEMEHHbIE ONTUYECKHE YCTPONCTBA U mpubopsl (poTorpaduu
YCTAaHOBOK M MPUOOPOB pa3MeElIeHbl B y4eOHO-METOAMYECKHX PYKOBOJCTBAaX K
nabopaTopHbIM pabotam http://optics.squ.ru/library/education/laboptics ).

KonnuecTBo yCTaHOBOK M IUIOHIa/[b IIOMEIIEHHS HE IO3BOJSAIOT PEATU30BaATH
(GpoHTaNbHOE BBIMOJIHEHHE PpadOT MO TeMaM COAEpKaHUS JTUCUHUIUIMHBI «ONTHKA».
[TosToMy peanusyeTcs OJHOBPEMEHHOE BBIIOJHEHHE PadOT MO pa3iMyHBIM pazesaM
JUCUMIUIMHBL. Takas BO3MOXHOCTh 00€CredyMBaeTcss JOCTATOYHO MOAPOOHBIM U
UCYEPIBIBAIOLIIMM  TEOPETUYECKUM ONHMCAHMEM B  METOJIUYECKUX PYKOBOJICTBAX
coJiep KaHMsI BCeX JJaOOpaTOpHBIX paboT mpakTukyMa. Bee MeToanuecke pykoBOACTBA K
na0opaTOpHBIM paboTaM HMMEIOTCS B JIEKTPOHHOM (opMaTe M JOCTYIHBI Ha caifte
kadpenppl onTHUKM W OWOPOTOHMKH,  peaTU3yIoIed  JaHHYI  JUCHHILIHHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble yCTAHOBKY U NPUOOPHI (PU3HMYECKOr0 MPAKTUKYMA 110 ONITHKE

IIpubGopsbI M YCTAHOBKH 110 T€OMETPUYECKOM ONITHKE

Bonbmasg ontryeckast CKamMmbsi ¢ OOJIBIINM KOJILTMMAaToOpOM — 2 YCTaHOBKH.
Mauiast onTH4ecKasi Ckambsi — 3 YCTaHOBKH.
3putenbHas Tpy6a. Mukpockor.
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03.03.03 — Pagnodusrka. Pu3ruKa MUKPOBOJIH

I[Ipu6Gopsl u ycTaHOBKH 10 pe)pakTOMeTPHUH

Pedpaxromerp UPD-22.

Wutepdpepomerp JIMP-2

IIpuoopHI M YCTAHOBKH MO CNIEKTPOCKOINH
CneKTpOroHuOMETp.

Monoxpomaropa YM-2.

IIpuGopsbl M yCTAHOBKM /15l M3YyUYeHUS NHTep(epeHINU CBEeTa

[TpoGHbIe (3TalOHHBIE) CTEKIA

MuKpoCKoIl ¢ yCTpOHCTBOM 1715l HAOMIOACHUS U U3MEPEHHS] HHTePPEPEHLIMOHHBIX KOJIEI]
Herorona

Untepdepomerp FOHra ¢ momynpoBOHUKOBBIM JIa3€POM Ha MaJIOil ONTHYECKON CKaMbe.
Hutepdepomerp KOHra ¢ npoTspKEHHBIM HCTOYHHUKOM O€JI0T0 CBeTa ¢ TU(PAKIIMOHHBIM
ONTHUYECKUM AJIEMEHTOM C JIBOMHONH MUKPOCTPYKTYPOU.

HnTepdepomerp MaiikesnbcoHa ¢ MOJIyIPOBOJIHUKOBBIM JIa3€pOM

[Ipubopbl ¥ YCTAHOBKY /Il U3yYeHHS TH(PPAKIHN CBETA

Mauiast onTHYecKasi CKaMbsl U U3y4eHHs TU(PPaKIUU CBeTa Ha aMIUIUTYTHBIX U (a30BBIX
JU(PPAKLUOHHBIX PEIIeTKaX.

YcranoBka ais usydenus audpaxnun Openens n Ppaynrodepa Ha KpyriioM OTBEPCTHH.
YcTaHOBKa ¢ MOTYITPOBOIHUKOBBIM JIa3epOM M 00beMHOM rosorpaduyeckoit 1udpakiimoHHON
peLIeTKoi

IIpuGopsbI M YCTAHOBKH /15l H3YUEeHHUS MOJISIPU3AIUA CBETA

[TonstpumerTp.

VYceraHoBKa I HCCIEA0BAHUS DIUIMIITUYECKH MTOJISIPU30BAHHOTO CBETA.

IIpuGopsI M YCTAHOBKH 15l H3YUYEeHHUS MOIJIOUIEHHUS CBETa

dortomerp PIK-561IM 1 ®M-56.
®ortomerp PM-56.

[Iporpamma coctaBieHa B cooTBeTcTBMM ¢ TpeboBanuamu PI'OC BO no
Hanpasyienuto moaroroBkd  03.03.03 Paamodusuka (npoduns ''®u3nka
MHMKPOBOJIH'"")

AsTtop:
npodeccop kadeapbl ONTHKA U OHO(YOTOHHKH,

a.¢.-M.H., mpodeccop S B.I1. Psbyxo

[TporpaMmMa aKkTyaJM3upoBaHa 1 ogo0peHa Ha 3ace/laHuy KadeIpbl ONTUKH U
ounodororukH, mpotokoa Ne 05/23 or 22 mas 2023 roxa.
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