MUHUCTEPCTBO OBPA3OBAHIA N HAYKHA
POCCUKMCKOU OEJEPALIM

denepalibHOE rOCYIapCTBEHHOE OIOKETHO®
06pa3oBaTeNbHOE yUPEKICHHE BHICIIEr0 0Opa3oBaHus
«CapaToBCKuUii HALIMOHAIBHBIN UCCIIEN0BATEIbCKUNI
rocynapcTBeHHbIH yHEBepcuTeT uMeHd H.I'. YepHbIeBcKkoroy»

HNHcTuTYT QU3HKH

PaGouasi nporpaMma JMCHHUILTHHBI

OIITUKA

HamnpaBneHue OArOTOBKY OakajiaBprata
03.03.02 ®u3uka

[Tpodusib moAroTOBKM OaxanaBpuaTa
KoMnbI0TepHbIe TEXHOJIOTHH B MEIMLIHHCKOMH pu3nke

Ksanu¢ukanus (CTENeHb) BBITYCKHUKA
bakanasp

®opma 00yueHus
o4Hast

Caparos
2023

. o0 .
[penonasareb- PsGyxo B.IL.

pa3paboTuuK

Ipexncenareas HMK Ckpunainb A.B.

3aBenytouuit kadeapon Tyuun B.B.




03.03.02-®uzuka. KomnbloTepHbIe TEXHOJIOTUH B METUIIMHCKOH (DU3HKE

1. Ileau ocBOeHMSI TUCHMILIMHBI

[enu ocBoeHus qucUUIIUHBL «ONTHKA» COCTOSIT B 0OECIEYEHUN CTYJEHTOB
3HAHMSIMU M HaBbIKAMU B 00JIACTM MAaT€MAaTHUYECKHX M €CTECTBEHHO-HAaYy4YHBIX
3HAHMM, CBSI3aHHBIX C OJHUM M3 OCHOBHBIX pa3/esioB (DU3UKHU - ONITHKH, BEIPAOOTKE
MPAKTUYECKUX HABBIKOB perieHus (U3MYecKux 3ajnad B obyactu (pusnyeckou u
TEXHUYECKOM ONTUKH, B Pa3BUTHUM Yy OOydYaloOUIMXCs TOHUMAaHUA POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB (PU3MKH KaK OCHOBBI [JIsl ONWCAaHUS W aHalu3a
IPUPOABl PAa3HOOOPA3HBIX SBJICHUN OKpPY’KAIOLIEro MUpa, B (HOPMUPOBAHUH Y
oOy4aromuxcs (pyHIaMEHTAIbHBIX (U3UUECKUX MPEJCTABICHUN Il BHIPAOOTKU
CIIOCOOHOCTEM K CaMOCTOSITENIbHBIM METOJaM Hay4YHOrO0 HCCIEAOBAHUS U
MBIILJICHUSI, B TOJYYEHUU BBICIIETO0 NPO(EeCcCHOHATBHO TPO(PUINPOBAHHOTO
o0pa30oBaHus, MO3BOJISIIONIETO BBIMYCKHUKY YCIEHUIHO paboTaTh B U30paHHOM
chepe NESATEIIbHOCTH B PO, o0nanarth YHUBEPCAIBHBIMU,
obmienpodeccuoHaNnbHbIMU " npoQeccCuoHAbHBIMU KOMIIETEHLIUSAMU,
CHOCOOCTBYIOLIMMHU €r0 COLUATbHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE
TpyJa U yCIelmHoi npodeccuoHaibHOM Kapbepe.

2. Mecto nucuumiiuibl B cTrpykrype OOII 6akanaspuara

Huctummmaa b1.0.17 «Ontruka» otHOcuTca Kk OOs3aTenbHol yactu bioka 1
- Jucuumiuasl (Monynu) ydeOHoro 1uiaHa. [IpenonaBaHue IUCHMILTAHBI
ocymiecTBisieTcst B 4 cemectpe. s yCBOECHUS JTUCHUIUIMHBI 00y4aeMblil TOKEH
obOnmanath 0a3oBOi  (PUBMKO-MAaTEeMAaTHYECKOW  MOATOTOBKOMW, HeoOxoauma
COJIEpKATEIbHO-METOANYECKAsT B3aUMOCBSI3b C MATEMATUYECKUMHU JUCLHUILIMHAMUA
«Marematnueckuii aHanmu3 u TOKID», «AHanuTuyeckass reoOMETpUsl U JTUHEWHAas
anrebpa», «BeKkTOpHbI U TEH30pHBIN aHaIU3», U QU3NYECKUMU AUCIUILUIMHAMU
«Mexanukay, «MonekynspHas puznka», « JMEKTPUUECTBO U MAarHETU3M.

CryzaeHTbl AOKHBI UMETh HABBIKM CaMOCTOATENbHON padOThl ¢ y4eOHBIMU
nocoOussMM M MOHOTrpapuyeckod y4yeOHOM JuUTepaTypoid, yMeTb peuaTh
¢usnueckne 3agaud, TpeOyrolmue OpUMeHeHus AuddepeHuuaIbHoro U
MHTETrpajJbHOr0 MaTeMaTUYECKOro anmapara, yMeTb MPOU3BOAUTH MPUOIMKEHHbIE
npeoOpa3oBaHusl AHAIUTHUYECKUX BBIPAXKEHUH, HMMETb HaBBIKM pPAa0OThl Ha
KOMITbIOTEpE C MaTeMaTHMYeCKUMH IMakeTaMu mporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpaduueckum (Hampumep, OriginPro), rpaduueckum
MakeToM s CcXeMHbIX pemeHuil (Hampumep, CorelDraw) u  TekcTOBBIMU
(manpumep, MS Word, MS Excel) pemakTtopamu, yMeTb NpOrpaMMHpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pelieHus (PU3nYecKux 3ajad, UMETb HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAIBbHBIX YCTAHOBKAX, YMETh OQOPMISATH
pE3yNbTaThl HKCIEPUMEHTOB C HCIMOJIb30BaHUEM TrpadUyecKoro Marepuana u c
OLICHKOM NOTPEIIHOCTEN U3MEPEHUN.

3HaHMs, MOJTYyYEHHbIE TP OCBOCHUM JUCUHUITUHBI «ONTHKa», HEOOXOAUMBI
IIPU OCBOEHUU CIEAYIOMINX AUCHUIUIMH «ATOMHas U sigepHas pusnkay, «OCHOBBI
Gu3MKKM TBEpAOro Teida M MOJYNPOBOAHUKOBAS AJIEKTPOHHUKA», «OCHOBBI
paauanoHHon ¢usuku», «Teopuss konebanuit u BoaH», «KBaHTOBasg u
ONTHYECKAS AIEKTPOHUKA, «TBepnorenpHas AIEKTPOHUKA "
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a TaKiKC piaaga CICHUAIbHBIX AUCHOUIUINH, CBA3dHHBIX C

3. Pe3yabTarnl 00yuyeHus: 10 JucHMILIMHE «OnTHKa)»

Koa m HauMeHOBaHUe

KO)I U HAUMCHOBAaHHC HHAUKATOPOB
Pe3yabTaTnl 00y4yeHust
KOMIICTCHIIMH JOCTHIKCHUSA
KOMIICTCHIIMH
OIIK-1. OIIK-1.1. *3HaTh:
CrnocoOen npumensTh | Obnagaetr 6a30BbIMU - u3nyecKyo Npupoly CBeTa,
byHIaMeHTaTbHbIC 3HAaHUSIMU B 00JIACTH CBOMCTBA ONTUYECKUX BOJIH,

3HaHUS, TIOTYYCHHBIC B
obnactu pu3uKo-
MaTeMaTUYECKUX U
(W1M) ecTeCTBEHHBIX
HayK, U UCTIOJIH30BaTh
UX B
npodeccuoHaIbHON
JESITeTHHOCTH.

¢buzuko-
MaTeMaTHYCCKUX HAYK,
HEOOXOIUMBIMH I
pEIICHHS
npodecCcuoHaIbHbIX
3a7a4.

ONITUYECKUE SBJICHUS, 3aKOHBI U
3¢ (deKThl B ONTHKE;

- MaTeMaTU4YeCKHEe METO/IbI ONMCAHUS
¢buznueckux sBIEeHUN U 3PPEKTOB B
OTITHKE.

*YMeTh:

- HCTI0JIb30BaTh B
npodeCcCHOHATBHBIX 3a/1auax
KaueCTBEHHbIE (PU3NYECKUE
MIpe/ICTaBlIEHUs, MATEMaTUUYECKUE U
BBIYHMCITUTEIbHBIE METO/IbI AaHATIN3a
ABJICHUN U 3((HEKTOB B ONTHKE.
*Braners:

- MAaTEeMaTUYECKUMU U
BBIYHMCITUTEIbHBIMU METOIaMU
aHaiu3a siBjIeHu 1 3(hPexToB B
OINTHUKE, HEOOXOAUMBIMU IS
penieHus 3a1a4 npodeccuoHalbHON
JesITeIbHOCTH.

OIIK-1.2.
ApryMeHTUPOBaHHO
MPUMEHSIET
(bu3YecKre 3aKOHBI U
MaTeMaTH4YeCKHe
METO/IbI JUIsl pelIeHUS
3a/1a4 TEOPETUIECKOTO
Y TIPUKIIATHOTO
Xapakrepa.

*3HATh:

- ¢pu3HUecKue 3aKOHBI ONITUKHU 1
MaTeMaTHYECKHE METObI OITMCAHUS U
pelieHus 3a1a4 ONTUYECKON (DU3UKH
TEOPETUYECKOTO U MPAKTHIECKOTO
XapakTepa.

*YMETh:

- aprYMEHTHUPOBAHO MTPUMCHSTH
3aKOHBI U SABJIECHHS ONTHKH,
MaTeMaTUYECKHUE METOIbI UX
OTHMCAaHUS JJIsl PEIICHHS 3314
TEOPETUYECKOTO U MPUKIIATHOTO
XapakTepa
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*Bnajners:
- METOJIaMH ¥ HaBbIKAMH PEIICHUS

MpUMEHEHHs PU3NYECKUX 3aKOHOB B
00acTH ONTUKU, MATEMAaTUYECKUX
METOJIOB aHAJIM3a ONTUYECKUX
ABJICHUN U 3 (HEKTOB IS pelIeHUs
3aJja4 TEOPETUUYECKOTO U
IPUKJIAIHOTO XapakTepa.

OIIK-1.3. O6nagaer
HaBBIKaMU
TEOPETUYECKOTO U
AKCIIEPUMEHTAITLHOTO
WCCIICIOBAHUS
00BEKTOB
npodeccuoHaIbHON
JCSITCIIBHOCTH,
pEIICHHMS
npodecCuoHaIbHbIX
3a/a4 B 00acTu
(U3HUKHN ¥ CMEKHBIX C
HEel
€CTCCTBEHHOHAYYHBIX
JVCIIUTLINH.

*3HATh:

- (pu3HUeCKyTO CYyTh ONTUYECKUX
SIBIICHUI W 3aKOHOB OIITHKH,
TEOPETHUECKUE U
AKCTIEPUMEHTAILHBIC METOIBI U
CpEeIICTBA HAOJIOICHUS U U3YUCHHUS
ATUX ABJIECHUN ¥ 3aKOHOMEPHOCTEH.
*YMETh:

- BBITIOJTHATH TEOPETUICCKHE U
IKCIIEpUMEHTAIILHBIC UCCIICIOBAHUS B
00JIaCTH ONTHKH,

- pemiath pU3NYECKUE U
npodeccuoHaIbHbIE 3a]]a4H B
obnactu pU3NYECKON ONTHUKH;
*Buasers:

- HaBBIKAMH T€OPETUIECKOTO U
HKCIIEPUMEHTATLHOTO aHAIH3a
ONTUYECKUX SIBJICHUH, 2P PEKTOB,
CXEMHBIX PEIICHUH U PUMECHECHHUS
ONITUYECKUX METOOB UCCIICAOBAHUS
IUTSL PEIICHHSI IPAKTUYECKUX 3a/1a4.




03.03.02-®uzuka. KomnbloTepHbIe TEXHOJIOTUH B METUIIMHCKOH (DU3HKE

4. CTpyKTYpa U cofepKaHUe TUCHUIUIMHBI «ONTHKA»

OO6m1ast Tpya0eMKOCTh JUCHUIUIUHBI cocTaBisieT 180 4acoB - 5 3a4€THBIX €AUHUII,
n3 Hux: 30 yvacoB - jekuuu, 60 yacoB - nmabGopatopHbie 3aHATHSA, 30 yacoB
MPaKTUYECKUE 3aHATHUS, 24 Yaca - caMOCTosITeIbHasl paboTa, MOATOTOBKA K 3a4eTy
1 3K3aMeHy — 36 4acos.

4.1. CTpyKTypa IMCHUATLIHHBI

Buasbl yueOHoii padoThl,

DopMbl TEKYLETO

BKJII0Yast KOHTPOJIsI
CaMOCTOSITETLHYIO yCIeBaeMocTH
Ne c Henen padoTy CTYAEeHTOB H (no nedensm
n/ Pa3zaen aucuunainHbl o™ i TPYAOEMKOCTB (B 4acax) cemecmpa)
ecTp | cemec
1 ° Dopmbl
Tpa = Cw | .= .
= 2 = |E = NMPOMEeKYTOYHOI
= = = S
2 & 5 |SE Cp arrecTanum (no
2 S s |2 =
= =3 s cemecmpam)
1 | 'eomeTprueckas onrruka - 10 4 2 Oraer 1o 12d.
pao.
Ortuer 1o 11a6.
DEeKTPOMarHUTHbHIE BOJIHBI 6
2 | ONTUYECKOTO JUana3oHa. 4 1-3 4 6 4 2 pab.
KontponbHas
[Tonspuzanus ceera
paborta
3 OTtpaxenue u 4 4.5 5 6 4 4 Otyer no 1a0.
IIpeJIOMIIEHHE CBETA paod.
Ortuer 1o n1ab.
4 OnTrkKa aHU30TPOITHBIX 4 6-7 5 6 4 4 paod.
cpen. Kpucramioontuka KouTtponsHas
paborta
Ortuer 1o n1ab.
5 | Unrepepenmus ceeta 4 | 810 | 6 12 | 8| 4 pac.
plepeH KontponbHas
paborta
6 | dudpakuus cera 4 11-13 6 12 6 4 Oqu;a%O nad.
MouJiekynsipHasi ONTHKA 4 14-15 2 8 - 2 Omnpoc
8 | OnrTuka IBUKYIIUXCS CPeNl 4 15-16 2 - - 2
Uroro: 4 30 | 60 | 30 | 24 Irzamten,
3auer
KonTpoJsb 4 36
3ader no
IIpomexyTounas 4 J1a00paTOPHBIM
arrecTauus padoram.
JK3aMeH
? OO0masi Tpy10€eMKOCTh 4 180
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4.2. ConeprkaHue JUCUUNINHbBI

1. |Beenenue. Ontuka B coBpeMeHHOM (u3nke U TexHuke. KpaTkas uctopust pasBuTHs
MIPEACTABIEHUH O IIPUPOJIE CBETA, OCHOBHBIE Pa3J/Ieibl ONTUKK: T€OMETPUYECKasi, BOJIHOBAs,
KBaHTOBAas ONTHKA, TEXHUYECKas ONTHKA, GU3NO0JIOrHYecKas 1 OMOMEIUIIMHCKAs ONTHKA,
(dboTOHUKA.

1. OneKTpoMarHUTHbIe BONIHbI ONTUYECKOro AMana3soHa.
NMonapusaunsa ceeta

2. |OnTuyeckuii [uana3oH 3J€KTPOMAarHUTHBIX BOJIH. ICTOUYHUKY U IPUEMHUKH CBETA.
VYpaBHenus Makcsennia.

CamocTrosiTe/IbHO: YypaBHEHHs] MakcBellia B MHTErpajibHOM opme U ux gusndeckas
uHTepnpeTanys. BoIBoJ BOJHOBOTO ypaBHEHUS JJIsl SJIEKTPUUECKOIO MOJI U3 YpaBHEHUI
Makcsemia.

BonHoBoe ypaBHeHue. YpaBHenue BosHbl. [1nockas u chpepuueckue BosiHbl. OCHOBHbBIE
XapaKTEePUCTUKU KOJI€OaHHUM U BOJIH U UX (PU3MUECKUN CMBICI (aMILTUTY/a, (a3a, yacTora,
KpyroBasi 4acToTa, JUIMHA BOJIHbI, BOJTHOBOE YKCJIO0, BOJIHOBOM BEKTOP, (pa3oBasi CKOPOCTH,
(GPOHT BOJIHBI, BOJTHOBBIE IIOBEPXHOCTH).

[IpencraBnenune konebanuii 1 BOJH B KOMIUIEKCHOU popme. KommnekcHast ammnryaa.

3. |DHeprus IeKTPOMAarHUTHBIX BOJIH.
[InoTHOCTH MOTOKA 3HEeprun. Bekrop YmoBa-IlolinTuHra. IHTEHCMBHOCTH CBETA.

4. |HemoHoxpomaTtuueckre BOJIHbI. MoAyIupoBaHHbIE KOJI€OaHUS U BOJIHBL.

AmnuuryaHas, (a3oBasi, 4aCTOTHAsE MOYJISIUU KOJIeOaHUIl U BOJIH.

Pa3no)xeHne BOJIHBI 10 TAPMOHUYECKUM COCTABIISIOLIUM.

Bonnosble 11yru. CrekTp BoIHOBOTO 11yra. COOTHOIIEHUE MEXAY JIIMHOM 1(yra ¥ IMHUPUHON
CIEKTPaJIbHOr0 UHTEpBaia. Bpems u 1iarHa KOrepeHTHOCTH BOJIHBI.

buenus BonH. Cyneprio3uniys JByX MOHOXPOMATHYECKUX BOJIH PA3IIMYHON YaCTOTHI.
I'pynnosas ckopocts BosiHbL. Dopmyna Panes i rpynmnoBoi CKOPOCTH.

5. |Honsgpu3zanys 37€KTPOMArHUTHBIX BOJIH. [onepedyHOCTh 2IIEKTPOMAarHUTHOM BOJIHBI.
B3aumnas opueHTanus BEKTOpoB 3eKkTpuueckoro E, maruutHoro H ¥ BOJTHOBOTO BeKTopa k
B 2JIEKTPOMAarHUTHOW BOJIHE.

CamocTosiTeJIbHO: BHIBOJI OPTOTOHATBLHOCTH BeKTOpoB E, H, k u3 ypaBHeHHI1 MakcBea.
JIuneitHo (T10CKO) MOJIIPU30BaHHAS BOJIHA; INIOCKOCTD MOJISIPU3ALIUU.

Kpyrosas (1pkynsipHas) ¥ 3JUIMIITUYECKAs OIS PU3ALIIH.

CrnyyaiiHas (xaoTUyeckas) HOJsipU3alyisl BOJHBI - €CTECTBEHHBIN CBET.

6. |Crosiune 31eKTPOMArHUTHBIC BOTHBL.

VYpaBHeHHE cTOSTYEN BOJIHBIL. Y3IIbl U TyYHOCTHU B CTOsIUE BosiHEe. ONTUYECKUH J1a3epHbIH
pe3onatop. OnbiT Bunepa no gortorpaduueckoit 3anucu cTosueil BOJIHbI CBETA.
CamocrositeabHo: [[Betnas dororpadus Jlunnvana. O6wemuas rosorpamma JleHucroka.

2. OTpaxeHue v npenomMmrieHme cBeTa

7. |OTpaxeHue U NpeJoMIICHUE CBETa Ha MIJIOCKOW TPaHUIIe pa3jiesa IBYX U30TPOIHbBIX
JOUDJIEKTPUKOB.

3aKOHBI OTPAXKEHUSI U IPETIOMIICHUSI.

®opmynsl OpeHes.

CamocrosiTesbHo: BeiBos hopmyinel @peHens Ui aMIUITUTYIHOTO KO3 duueHTa
OTpakeHUsl cBeTa ¢ s-nojsipuszanueil. [Ipeodpazosanue hopmyn OpeHenst ¢ UCKIIOUEHUEM
KO2()PHUITMEHTOB MTPEITOMIICHUS.

8. | Pusznueckue cuenctsug U3 Gopmyn Ppenens.

N3menenue (as3bl BOJIHBI HAa T IPU OTPAKEHUU.

I/ISMCHGHI/IC COCTOAHUA HOJ'IprI/I?;aHI/II/I CBETa HpI/I OTpa)KeHI/II/I u HpeJ'IOMJ'ICHI/II/I.
Jlunelinast monsipu3anysi OTpaXKEHHOTO CBETA IPHU OTpakeHUH noJ yriioMm bprocrepa.




03.03.02-®uzuka. KomnbloTepHbIe TEXHOJIOTUH B METUIIMHCKOH (DU3HKE

9. |Dueprernyeckre KO3PPUIMEHTHI OTPAKEHUS U TPOITYCKAHHUS.
3aKOH COXpaHEHHs SHEPTUU IIPU OTPaKEHUH U rpenomiieHuu ceeta. Koadduuuent
OTpaXeHUsI IPU MPOU3BOJILHOM a3UMYyTe JIMHEWHOMN MOJspU3alvy aJarollero CBeTa.
KoadduimenT oTpakeHns eCTECTBEHHOTO U IIUPKYJISIPHO MOJISIPU30BAHHOTO CBETA.

10. | IlonHOE BHYTpPEHHEE OTPAKEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTpaKeHUs. [Ipu3Mbl TOJTHOrO BHYTPEHHETO
oTpaxkeHUsl. BOJIOKOHHBIE U NJIaHAPHBIE CBETOBO/IBI.
HeonHnopoanast BosiHa BOJIM3U I'paHULIbl pa3ziesia cpel IpU HOJHOM BHYTPEHHEM OTPaKEHUU.
W3meHeHne cocTosIHUS NOJISIPU3ALUU CBETA MIPU ITOJIHOM BHYTPEHHEM OTPAXKEHUH.
[IpeoGpa3oBanue TMHEHHO NOJISIPU30BAHHOTO CBETA B LUPKYISIPHO MOJISPU30BAHHBIN pU
IMOJJHOM BHYTpeHHEM oTpakeHuu. [lapannenenunen @penens.
CamocrosiTesibHO: BeiBoa u3 hopmyn @penenst BIpaxXeHUH Ui cBUra (asbl BOJIHBI IpU
[IOJIHOM BHYTPEHHEM OTPAKEHUMU.

11.|CamocTtosiTesbHo: OTpaxkeHHE CBETa NOBEPXHOCThHIO MeTailioB. KoaddunneHnTt orpaxenus
MeTauioB. [ TyOMHa TPOHUKHOBEHUS MPEJIOMIICHHON BOJIHBI. MI3MeHEeHHE COCTOSTHUS
MOJISIPU3aLMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI IPU OTPaKEHUH MOBEPXHOCTHIO METAJLIOB.
3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12. | PacnipocTpaHenue cBeTa B aHU30TPOIIHOW Cpesie.
OnTryecku aHU30TPOIHBIE cpeibl. OTHOOCHBIE U IBYOCHbBIE KpUCTAILIbl. OOBIKHOBEHHAS U
HEOObIKHOBEHHAs! BOJIHBI B KPUCTAJLIE.
[ToBepXHOCTH JTy4EBBIX CKOPOCTEN OOBIKHOBEHHOM U HEOOBIKHOBEHHON BOJIH B OJTHOOCHOM
KpHUCTaJLIe.
[IpenomiieHne cBeTa Ha rpaHulle aHU30TPONHOM cpeabl. [TocTpoenus [roiirenca st
OJIHOOCHBIX KPUCTAJLJIOB.

13. | Ilosspu3aliMmOHHbIE YCTPOUCTBA.
Kpucrannnueckue dazoBbie Iu1acTUHKUA A/4 U A/2.
[Ipu3ma Bosutacrona.
CamocrositenbHo: npusmsl Hukous, Pomona u Cenapmona.
Juxpouunsle nonspuzaropsl. [lonspoussl. 3akon Mantoca.
HMHTEHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CUCTEMBI «J1Ba MOJIIPU3ATOPA C
KPUCTAJUTMYECKOM (ha30BOM MIJIACTHHOM MEXKTY HUMUIY.
CamocrositesabHo: JXKuakue kpucramisl v XKK skpansbl.

14. | UnaynurpoBaHHas onTUYeCKasi aHU30TPOTIHSL.
®oroynpyrocts. Dnexrpoontuueckue 3pdextsl Keppa u [lokkensca. Ontuueckuii ¢ ekt
Keppa. Marautoontuueckuii a3pdext Keppa.
4. NHTepcdepeHUnsa cBeTa

15. | UuTepdepeniiis MOHOXpOMATUYECKUX BOJIH.
YcnoBust 00pazoBaHusi MAKCUMYMOB U MUHUMYMOB UHTE€HCUBHOCTHU. MIHTEphepeHInOHHbIE
nosiocsl. UaTepdepennrionnoe ypapuenue. Kontpact nHTephepeHIIMOHHBIX MOJIOC.
WNuTtepdepennus ABYX MIOCKUX BOJH — MEPUOJ [TOJIOC B 3aBUCUMOCTHU OT yIjla CXOKJICHUS
BoJH. IHTepdepenus AByx chepuuecKkux BOJIH.

16. | UnTepdepeniiyisi HEMOHOXPOMATUYECKUX BOJIH.

B3aumHas HEKOrepeHTHOCTb BOJIH OT (PU3UYECKU Pa3HbIX UCTOYHUKOB. [TosryueHune B3auMHO
KOT€PEHTHBIX BOJIH B ONITUKE — UHTEP(HEPEHLIMOHHbBIE YCTPONUCTBA U UHTEPHEPOMETPHI.
WuTepdepomeTpsl ¢ JesieHneM BOJIHBI 110 aMIUIUTY/IE U 110 BOJHOBOMY QpoHTY. OnTHueckas
Pa3HOCTh X0/1a BOJIH B MHTEP(EPEHIIMOHHBIX YCTPOUCTBAX U UHTEPPEPOMETPAX.

Cas13b pa3zHOCTH (ha3 BOJIH C UX ONTHYECKON Pa3HOCTHIO X0a. Y CI0BHS (OPMUPOBAHUS
CBETJIBIX U TEMHBIX HHTEP(EPEHIIMOHHBIX M10JIOC.

VYpaBHeHHE UHTEPPEPEHLINN HEMOHOXPOMATUYECKUX CBETOBBIX BOJIH. CTeneHb B3aUMHOM
KOT€PEHTHOCTH BOJIH U KOHTPACT UHTEPHEPEHIIMOHHBIX M0JIOC.
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17.

BpemMeHnHas KOrepeHTHOCTh CBETA.

CooTHoIIEHHS MEX Y Pa3HOCTBIO X0/1a BOJIH U JUIMHON BPEMEHHON KOT€PEHTHOCTH IPH
unTepdepenuu ceeta. Unrepdepenius 6e10ro cBera B TOHKUX IJICHKAX.

CreneHp BpeMEHHON KOT€PEHTHOCTH U €€ CBA3b CO CIEKTPOM onTuyeckoro nojis. Konrpacr
MHTEP(PEPEHIIMOHHBIX 10JIOC U CTENEHb BPEMEHHOM KOT€PEHTHOCTH.

18.

HNuTtepdhepomMeTpsl ¢ ISICHHEM 0 aMILTATY/IC.

WuTtepdepomerprl Maiikenscona u Maxa-Llenaepa.

CamocrosteabHo: Konbsia Hetotona. Marepdepomerp duszo.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

Nutepdepomerp FOura. Ilepuoa narepdepennronnsix nojoc FOura. bunpuzma Openens.
CamocrosiTeabHo: Ouszepkana Openens, oununza buiie, 3epkano Jlnoina. Beion
BBIPOKEHUS IS Ieproa nHTep(epeHITMOHHbIX TTosioc FOHTa.

19.

[lonepeyHas NpOCTpaHCTBEHHAs KOT€PEHTHOCTb.

Ponb KOHEUHBIX pa3MepoB UCTOYHMKA CBETA IpH uHTeppepenHuu. Jmna (paguyc)
MONEPEYHON KOT€PEHTHOCTH BOJIH OT MPOTSHKEHHOI'O HCTOYHHKA.

D dexT nonepeuHoit 1eKorepeHTHOCTH BOJIH B MHTEppepomerpe FOHnra.
3Be3aHbIN nHTEphepoMeTp MaliKeIbCOHA U €r0 COBPEMEHHBIE MOIU(PUKAIINH.

20.

MHoronyueBas UHTEphEpEHLHUS.

Wurtepdepomerp @adpu-Ilepo. MHTeHCMBHOCTD cBeTa Ha BbIxoJe HHTEphepomerpa Padbpu-
[lepo B mpouienniemM u 0TpaxxeHHOM cBeTe - (hopmyiia Diipu.

[Ipumenenne unreppepomerpa @adpu-Ilepo B BricOKOpazpeliaomeid CieKTpoCKOMuy.
JlazepHbIi ONITHYECKUI PE30HATOP.

WuTepdepenimonubie CBETOPUIBTPbI. MHOTOCIONHBIE TUAIEKTPUUECKHE 3epKalia.
IIpocBeTnenne MOBEPXHOCTEH ONTUUECKUX JICTAJICH.

CamocrositesabHo: Qotorpadus Jlunnmana B HaTypaibHbIX LIBETaX. [ 0JlorpaMmel
Jlenucroka.

5. Oudpakuma ceeTta

21.

Hudpakuus ceera. [Tpunuun INoiirenca u npuniun Iroiirenca-®penens. JudpaxnuoHHblit
uHTerpai. Judpakuus cBera Ha KpYIrjioM OTBEPCTUU U KPYIJIOM dKpaHe. 30HHAs TEOPHs
@®peneis. Bexropuslie quarpammsl. [1atHo ITyaccona.

AmnuutysaHas v (a3oBasi 30HHbIE IIIACTUHKU DpeHes.

22.

Hudpakuus Opayarodepa - audpaxims 1anbHEro moss, 1n@pakius B napauieabHbIX
aydax. Judpakmus Opaynrodepa Ha 1MeId U Ha TPSIMOYTOJIBHOM OTBEPCTHH.
Pacrnipenienenrie MHTEHCUBHOCTU B TU(GPAKIIMOHHON KapTHHE.

Kaprtuna nudpaxuus @paynrodepa Ha KpyrjioM OTBEPCTHH.

JudppakioHHas pacXoIMMOCTb CBETOBBIX TyYKOB. JIM(PpaKIIMOHHBIN ITpeien pa3pelieHus
ONTUYECKUX CHUCTEM.

23.

JudpakuronHas pemerka. Pacnpesenenue MHTEHCUBHOCTH B KapTUHE AU(PPaKIIUU Ha
mieeBoi JudpakimoHHoi penietke. MazoBbie AUGPaAKIIMOHHBIE pemeTkr. OTpaxaromue
mudpaknoHHbIe pemeTky. [ndpakinnoHHbi ciekTporpad.

CamocrosiTesbHO: Pa3pemiaronias ciocoOHOCTh M(PaKIMOHHON PEIEeTKU U
JU(PPAKIIMOHHOTO CIEKTPOMETPA.

24.

O6beMHbIe TU(PAKINOHHBIEC PELIETKY.
Hudpakuus bparra. udpakuus cBeta Ha aKyCTHYECKUX BOJIHAX.

25.

PuznuecKrue TPUHIKIELI ONTHYECKOH roaorpadum.

Cxema 3amucH roJiorpaMM B BOCCTaHOBIICHHS C TOJIOTPAMMBI OIITHYECKOTO BOJIHOBOTO TTOJISL.
OOBeKTHasA ¥ OIIOPHAS BOJHEI B TOJIOrpaduu.

CamocrositeabHo: OO0beMHas rosiorpamma J[eHUCIOKa U BOCCTAaHOBIICHUE
rojorpaguueckoro nzodpaxenus B 0enom ceere. Ludponas ronorpadusi.
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6. MonekynsapHasa onTuka

26. | PacnpocTpaHeHHs CBETa B M30TPOITHOW AMCIIEpTUpYIomiei cpene. [Tospusanus cpebl.
MarepuanbHble ypaBHeHus. Jucniepcus cBera. YpaBHEHUE IIIIOCKOM MOHOXPOMAaTHYECKOU
BOJIHBI B TIOTJIOMIatoIen cpeze. 3akon byrepa.

BosHOBBIE nakeThl. ['pyminoBas ckopocTs BoaHbL. Popmyna Pastes.

Knaccuueckast 37€eKTpoHHas TEOpUs AUCIEPCUH. Y paBHEHUE JBMKEHUSI OCIIMILISITOPA BO
BHelHeM noJje. Jlucnepcus Baanu ot auHuu noriomenus. ®opmyna Komm. @opmyna
Jlopenu-JlopenTua.

27. | duciepcust B 06JaCTH JIMHUM MOTJIOMICHUSI. AHOMalbHas Auctiepcus. JlucnepcruonHast
KpUBas U JIMHUS TOTJIOLIECHUSI.

DKcrepuMeHTaIbHbIE METObl UCCIIEJOBAHMS aHOMAJIbHOM Aucniepcu. MeToJ| CKpeleHHbIX
npusM. Untepdepenuronnsiit Meron. Muartepdepomerp Poxxnecrsenckoro. Meton "kprokoB"
PoxxnecTBeHCKOrO.

28. | DddekT BpallieHus HANIPaBJICHUS MOJAPU3ALKUN CBETA B CPEAEC B MATHUTHOM noJie (3 dekT

Dapanes).

EcrtectBennoe BpallCHUC HAITPABJICHHUA IOJIApU3aAllMA CBETA. OneIT (DpCHeJ'If{.
Caxapomertpus. [lonsgpumerpsl.

29. | PaccesiHue cBeTa B HEOJHOPOIHBIX CPEIax M €ro 3aKkOHOMEepHOCTH. [lomsipusanus
pacCestHHOTrO CBETA.
Monekynsapaoe paccesinue. OObsiCHEHUE 1[BETA 3apu U Heba.

30. | Henmunueitnas ontuka. [IpocBernenne, MEHOTO(GOTOHHOE moriomeHue. ['enepanust BTopoit
rapMoHUKU. CaMo(OKyCHPOBKa MOLIHBIX CBETOBBIX TYYKOB. BBIHYXI€HHOE paccesHue
CBETA.

7. ONnTMKa ABUXYLWMUXCA Ten

31. |[CamocTosiTesbHO: CKOPOCTH CBETA M METOJIBI €€ oTpeesieHus. JlabopaTopHbIe METOTbI
®wuzo (metox npepbiBanuil ) 1 Dyko ( METO BPAIIAIOIIETOCS 3epKajia ).
ActpoHomuueckue metoapl Pémepa (mo criyraukam FOnutepa) u bpamnes (meton
abepparnuii).

32. |[IposiBneHHe ABMKEHHS Cpellbl B MHTEPPEPEHIIMOHHBIX OoNbITax. OnbiT ®u3o. Dpdext
Canbska.
OmnpiT MaiikenscoHna. [lonbiTka oOHapy)keHUs IBUKEHHUS 3€MJIIM ONTHYECKUM METO0M.

33. | SIBnenue [omnepa B ontuke. [IposBienue sadexra JJomnepa B crieKTpaabHBIX
UCCIIEIOBAaHUAX (YACTOTHBIN CABUI CHEKTPAJIBHBIX JIMHUN U3TYyYEHUS 3B€3]l, TOIIEPOBCKOE
VILIUPEHHUE CIIEKTPAIbHBIX JTUHUI).

[IposiBnenue a3pdexra Jomnepa npu uatepdepeHnn u qudpaxiuu ceera. lMizmenenue
4aCTOTHI CBETA NMpH AUGPaAKIIUK HA JBIDKYIIEHCS TUPpakuoHHON pemeTke. udpakims
Pamana-Hata u qudpakuust bparra Ha 6erynmx akyCTHUeCKUX BOJIHAX.

TEOPETUYECKHUH MUHHUMYM IO BOJTHOBOW ONTHUKE

1. 3akoHb! oTpaxkeHus u npeaomiieHus. [lokasaTens nperoMiIeHUsI.
2. Ilonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil (KpUTUYECKU) YToJl TaACHHUS.

3. YpaBHeHus miockou u cepudeckoit BoJH. [IpocTpaHCTBEHHBIN TTEPUO/I BOJIHBI (JIJTHHA
BOJIHBI), YACTOTa, BOJIHOBOM BEKTOP, (pa3a BOTHHL.

4. Crosiuas pIEKTPOMArHUTHAS BOJHA. Y 3JIbl U IyYHOCTH CTOSIYE€U BOJIHBI, UX ITEPUOJ.

5. llonspuzanus ceera. JInHEHHO NoNIAprU30BaHHas BoJHA. L{upkynsapHas u ajuMnTudeckas
MOJISIpU3alii. Xa0THYECKH MOJIIPU30BAaHHBIN CBET — €CTECTBEHHBIN CBET.

6. CriocoObI MOMyYEeHHS JTMHEHHO, [TUPKYJISIPHO WU DJUTUNITUYECKH TOJIIPU30BaHHOTO CBETA.
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7. ®@opmyinbl Openens — pusnueckuii cmbici. Crneactsus u3 Gpopmyn Openens.
8. Dddext bprocrepa. Yron bproctepa.

9. OnTtuuecky aHU30TpoNHas cpeabl. OnTHYECKas OCb B aHU30TPOIMHOM Cpeie.
OOBIKHOBEHHAsI 1 HEOOBIKHOBEHHAS BOJIHBI B KpUcTasuie. J{BoliHOE JTydenperoMIICHHE.

10. [IpeobpazoBaHue COCTOSIHUS MOJISIpU3AIIMU CBeTa ()a30BBIMU KPUCTAIUTUYECKIUMHU
TJIACTUHKAMHU.

11. Ilonspounnel. 3akon Mairoca. 1lonsipu3aninoHHbIE IPU3MBI.
12. UnTepdepenuus ceera. YpaBHeHHE HHTEPHEPEHIIMM MOHOXPOMATUYECKUX BOJIH.
13. KorepenTHOCTh cBeTa. B3anMHas KOr€peHTHOCTh CBETOBBIX BOJIH.

14. BpemeHnHast KorepeHTHOCTh cBeTa. [lonepeynast npocTpaHCTBEHHAs] KOTEPEHTHOCTh
CBeETa.

15.Unatepdpepomerprl. OnTrueckas pa3HOCTh xo1a. CBs3b pa3HOCTH (a3 ¢ pa3HOCTHIO X0/1a
BOJIH B HHTep(depomeTpe.

16. Untepdepomerp FOnra. Unrepdepomerp Hetorona. Konbiia HeroTona.
17. Natepdepomerp Maiikenbcona. Matepdepomerp Maxa-Llenaepa.

18.YcnoBus 1ist 00pa3oBaHMs CBETJIBIX U TEMHBIX HHTEP(PEPEHLIMOHHBIX TOJIOC - YCIOBUS
IUIsL Pa3HOCTH (a3 U I pa3HOCTHU XO/1a BOJIH.

19. Iudpakuuu ceta. [Ipunnun I'oitrenca u npunuun I'roitrenca-®Openens.

20. AndpakuoHHas pacXoqUMOCTb ITy4YKOB CBETa. YT0J AU(PPAKIIMKU CBETa HA OTBEPCTUH B
HEIPO3pavHOM JKpaHE.

21.IlpenenpHble MonepeyHble pa3Mepsl cPoKycHpoOBaHHOTO Mydka cBeTa. JudpakiunoHHbIi
npesies pa3penieHus: ONTUYECKUX CUCTEM (OPMUPOBAHUS U300PAKEHUS.

22. AmmuryaHas ¥ gpa3zoBasi JUPPAKIIUOHHbBIE PEIIETKU. Y paBHEHUE /TS TJIAaBHBIX
MaKCUMYyMOB AU(PpaKIuu Ha NU(PPaKIIMOHHON penieTKe.

23. CnexTpanbHble U3MEPEHHUS C TOMOIIBIO TU(PaKIMOHHON pemeTkH. JndpakunoHHbii
crekTpoMeTp. Pa3pelienre criekTpanbHbIX JIMHUH.

24. Jludppaxus cBera Ha 00beMHON JUPPAKIIMOHHOMN pelieTke. Y paBHeHue bparra.

25. IlpuHIMTIBI ONTUYECKON Tosorpadum.

26.51Bnenue paccesiuus ceera. [lomsipuzanus paccessHHOro CBETa.

27.3akoH Panes muig paccessnHoro cseta. [IpuumnHa rony6oi okpacku Heba U KpacHOM 3apHu.
28.Jlucniepcus cBera. Jlucnepcust BelecTna.

29.11ornomenue ceera. 3akoH byrepa.

30.0OnbIT MaiikenbCoHa MO ONMPENEIICHUIO BIUSHUS ABUKEHUSI 3€MJIM HAa CKOPOCTh CBETA.
31.9¢dext u unrepdpepomerp Canbsika.

32.9ddext omiepa B ONTHKE.

33.HenuueiiHas onTuka.

34.I'enepanust BTOpOil TapMOHUKH.

35.Camo¢oKyCcupOBKa MOITHBIX CBETOBBIX IMTyYKOB.
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5. O0pa3oBaTe/ibHbIC TEXHOJIOTMH, IPUMEHsIeMbIe IIPH OCBOCHHUH
AUCHUTTHHBI

[Ipn peanuzanuu aucUUIUIMHBL «ONTHKA» MCIONB3YIOTCS CIEAYIOIIME BHJIbI
y4eOHBIX 3aHATUN: JIEKIMHM, MPAKTUUYECKUE 3aHSTHs, KOHCYJbTAllUH, J1TaOOpaTOpHBIE
3aHATHS B (U3MYECKOM IPAKTUKYME, KOHTPOJIbHBIE pabOThI, CAMOCTOSTENbHBIE PAOOTHI.

B pamkax JeKUMOHHBIX 3aHATUN MPETyCMOTPEHbI aKTUBHBIE (POPMBI yueOHOTO
mpouecca: pa3dop KOHKPETHBIX CHUTyalud, HATypHble (U3MYECKHUE AEMOHCTpAlMH U
oOcyxJileHue HaOMI0laeMbIX ONTHYECKUX SIBICHUM H 3()PEKTOB, KOMIBIOTEPHBIE
JEMOHCTpallM ¥ CHUMYJSIUU C HCIOJIb30BAHHUEM COBPEMEHHBIX LHU(POBBIX CUCTEM
M300pa3UTEIbHON TEXHUKH.

B pamkax mabopaTopHbIX 3aHATHNH MPEeAyCMOTpPEHBI: JAETalbHBIM pazbop
TEOPETUYECKUX M OSKCIEPUMEHTAIbHBIX OCHOB H3y4YaeMbIX B paMKax JabopaTopHOU
paboOThl ONTHYECKUX SBJICHMM 1O BCEM paslenaM JUCUUIUIMHBL, BBITOJIHEHUE
nabopaTopHbIX paboOT MO BCEM OCHOBHBIM pazjenaMm JUCHUIUIMHBL  «ONTHKa.
JlaGopaTopHble 3aHATUS CTYJEHTOB COYETAIOTCA C JIETAIbHBIM aHAJIN30M TEOPETHUYECKHUX
OCHOB BBINOJIHSIEMBIX JIA0OpAaTOPHBIX pabOT, NpPUHLHKINA JEHCTBUS NPUOOPOB U
YCTaHOBOK.

Ha npaxkTudeckux 3aHATHSIX NPEAyCMOTPEHBI: JETajbHBIM paz0op (uU3MUecKux
OCHOB T€M JIEKIIMOHHOTO Kypca ¢ peuieHrueM (GU3MYecKux 3a/ay [0 OCHOBHBIM pazjieiam
COJIepKaHusl JUCIUIUIMHBI, BBIMOJIHEHHE KOHTPOJIBHBIX PabOT MO BCEM pa3/IeiiaM.

OcobenHocTH 00pa3oBaTe/IbHBIX TEXHOJOTHH IJI1s HHBAJWIAOB M JIMII €
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

Bri6op MeTonoB 00ydeHHs] ompenensieTcsl coAepKaHUeM IUCUUIUIMHBI, YPOBHEM
npodeccuoHanbHOW MOATOTOBKH TPENOAaBaTelis, METOJAUYECKOTO M MaTepuajbHO-
TEXHUYECKOro oOecreyeHusi, OCOOCHHOCTSIMU BOCHPHATHS Y4eOHOM HH(popManuu
CTYJIEHTOB-MHBAJIMUJIOB U CTYJEHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBS.

JIjis cnaGoBUAAIIUX CTYJECHTOB B JIEKIMOHHBIX M YUEOHBIX ayJUTOPUSIX JOJKHA OBITH
MpeIyCMOTpEHa BO3MOXKHOCTh MPOCMOTPa yAAJIEHHBIX 00OBEKTOB (HampuMmep, TEeKCTa Ha
JOCKE WIH Claiijja Ha JKpaHe) IPU IOMOIIM BHIEO YBEIMUYUTENEH A YIAJIEHHOIO
npocMoTpa.  Jns  yTeHHs — y4eOHO-METOAMYECKON  JUTepaTypbl  HEOOXOAUMO
MPEeIyCMOTPETh HaJU4Me JIIEKTPOHHBIX Jyn. Ilpu HeoOXoaumocTu MAOMKHA OBITh
MpeIycMOTpeHa BO3MOXKHOCTh 3aIlMCH JEKIUN Ha JUKTOQOH.

Cnabocnbliaimue CTyJeHTbl JTOJKHBI MOJy4aTh JOMOJIHUTENbHYI0 UH()OpMAIUIo
M0 JUCLUMIUIMHE U3 YYEeOHHUKOB, PEKOMEHJOBAHHBIX IpenojaBaTesneM (CM. .8 JaHHOU
MPOrPaMMBbI).

OOyuaromyecst HHBAIM/Ibl U JIMLA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbBS
o0ecreunBalOTCs  3JEKTPOHHBIMM  00pa30BaTEIbHBIMH  PECYpCaMU: BJIEKTPOHHBIMU
MOCOOMSIMU, MpPE3eHTAUSIMU JIEKIIMOHHBIX KYpCOB, MPOIPAaMMHBIM OOeclieueHueM ISt
peanu3aiy KOMIbIOTEPHBIX TAOOPATOPHBIX U MPAKTHUECKUX PaldoT.

[IpenycmoTpeHa BO3MOKHOCTh MOTYYEHHUS TaHHBIX CPEJICTB HA YHUBEPCUTETCKUX
U KadeapanbHBIX caliTax, a TaKKe MPU HETMOCPEACTBEHHOM OOIIEHUHU C MpernoaBaTeieM
IO DJIEKTPOHHOU IOYTE.
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6. YueOHO-MeTOAMYECKOE O0eceYeHHe CAMOCTOATENbHON pad0ThI CTYICHTOB.
OuneHovHbIe cpeacTBa VIS TEKYLEr0 KOHTPOJIsl yCIIeBAeMOCTH,
NPOMEe;KYTOYHOM aTTeCTAIUM 110 UTOraM OCBOCHUS JUCIUIIMHBI

6.1. Buabl camocTOsITeIbHOM padoThI CTy/IeHTA:

- U3yYE€HUE  TEOPETUYECKOro  Marepuajga MO  KOHCIEKTaM  JIEKIUH |
PEKOMEHJIOBaHHBIM ~ Y4eOHBIM  MMOCOOUsSIM,  MOHOrpaduueckoil  yueOHOMH
JUTEpaType, CIPABOYHBIM UCTOUHUKAM;

- U3y4YE€HHE TEOPETUYECKOI0 MaTepuasa ¢ UCIOJIb30BAaHUEM UHTEPHET- PECYPCOB —
BU/JIEO JIEKIUI IO ONTHUKE;

- CAMOCTOSITENIbHOE H3Yy4YeHUE psifa TEOPETUUYECKUX BOMPOCOB, BBIICICHHBIX B
MporpaMme AUCIUILIMHBI, HEPACCMOTPEHHBIX Ha JICKIHSIX;

- BBINIOJIHEHUE KOMIUIEKCA 3aJaHUN TEOPETHUUECKOTO XapakTepa, pacueTHbIX U
rpauuecKkux 1o BCeM paszjenam AUCIUILINHBI;

- pelieHre peKOMEHI0BaHHbIX 3a/1a4 U3 COOPHUKOB 3a/1a4 1O ONTHUKE;

- U3yYEHUE TEOPETUYECKOro Marepuana IO METOJAMYECKUM pPYKOBOACTBAM K
(bu3HYecCKOMY MPAKTUKYMY IO ONTHKE.

6.2. Ilopsaa0OK BBINOJHEHUS U KOHTPOJIAA CAMOCTOATEIbHOM PadoThI

CTY/ICHTOB:

- IPEIYCMOTPEHA €)KEHEAENbHAsl CaMOCTOsITENIbHAs paboTa OO0y4arommxcs I10
MU3YYEHHUIO TEOPETUYECKOrO JIEKIIMOHHOTO MAaTepHalia; KOHTPOJIb BBINOIHEHHUS
ATOW pabOThI MPETYCMOTPEH HA CEMUHAPaX M0 JAaHHOU JUCIUIUIMHE;

- CAMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX TEOPETUUECKUX BOIIPOCOB, BBIJIEIEHHBIX
B OporpaMMe  JUCUMIUIMHBI W HEPAaCCMOTPEHHBIX  HA  JICKIUAX,
MIpEAYyCMaTPUBAETCS IO MEPE U3YUYEHHS] COOTBETCTBYIOIINX PA3J€JI0B, B KOTOPBIX
BBIZIEJIEHBl 3TH BOIPOCHI [JJIsl CaMOCTOSITEIBHOIO HM3YYEHUS; KOHTPOJIb
BBINIOJIHEHUS 3TOM CaMOCTOSATENIbHOM paboThl TNPENyCMOTPEH B paMKax
IIPOMEKYTOUYHOTO KOHTPOJIS — SK3aMEHa 10 JaHHOW JUCLUILINHE;

- BBIIIOJIHEHHE U MHChbMEHHOE O(pOpMIIEHHE KOMIUIEKCa 3aJaHuil TEOpPEeTHYECKOTro
XapakTepa, pacyeTHbIX M Tpaduueckux MO BCEM paszjeliaM JIUCLUILIUHBI
MPEeIyCMOTPEHO (PAKTUYECKH EXEHEACNbHO 1O Mepe (DOPMYIUPOBKH ITUX
3alaHUM Ha JIEKUWAX; OPEAyCMaTpUBAETCS IHUCbMEHHOE BBINOJHEHHUE JTOU
CaMOCTOSATENIbHON PabOThl C TEKCTOBBIM, BKIIOYas (poOpMyiibl, U rpapuuyecKuM
oopMiIeHMEM; KOHTPOJb BBIMIOJHEHHUS JTOH CaAMOCTOSTENbHONH PadOThI
MIPEAYCMOTPEH NPH 3aBEPLICHUM H3YYEHHS KaXIOro pasfeia JUCLUUILIMHBI 10
MIPEACTABICHHOMY B IE€YaTHOM BHUJE OTUETY IO 3TOMY BHUAY CAMOCTOATEIBHOMU
paboThI;

- peuieHue pPEKOMEHJIOBAaHHBIX 3a7ad M3 COOPHUKOB 3aJa4 IO OMNTHKE
MIPEANOJIATaeTCs €KEHEIEIBbHBIM MPH MOATOTOBKE K CEMUHApaM U IIPU YCBOECHUH
TEOPETUUYECKOT0 JEKIIMOHHOTO MaTepHalia; KOHTPOJIb BBIMIOJHEHUS 3TOM paboThl
MPEAYCMOTPEH HA CEMUHAPAX — MPAKTUYECKUX 3aHATHIX;

- U3y4EHUE TEOPETUUYECKOr0 MaTepuaia MO0 METOAMYECKHMM pPYKOBOJCTBAM K
(bu3rYecKOMY MPAKTUKYMY MO ONTUKE MPEIyCMOTPEH €KEHEAEIBHO C OTYETOM O
npoJieIaHHON paboTe Ha 3aHATHUIX B (PU3NYECKOM MPAKTUKYME IO OITHUKE.
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6.3. 3a1anus ¥ BONIPOCHI VIS CAMOCTOATEIbHOI Pa0OThI CTYACHTOB
no qucunivinie «OnTuka

Bonpocwt us pa3dejz06 memamu4yecKkoco COO@DO)‘CCIHM}I éucuunﬂuﬂbl:

- YpaBHenus MakcBeiia B MUHTErpaibHOU (hopMe U UX pU3ndecKkas HHTEpHpeTanus.

- VYpasuenus Makcseinna B quddepeHnuansHoi popme.

- BrIBOJ BOJIHOBOTO ypaBHEHHUS ISl 3JIEKTPUUECKOTO MOJI U3 ypaBHEeHU MakcBeria.

- BriBoa u3 ypaBHeHUid MakcBesia CBOMCTBA OPTOTOHAIBHOCTH BeKTOpoB_E, H, k

- Cros4ue 3JIeKTPOMAarHUTHbIE BOJHBL. Peructpanus cTos4ux 31eKTpOMarHUTHBIX
BOJIH: onbIT Bunepa, usernas ¢ororpadus Jlunmnmana, o0beMHas rojgorpaMma
Jlenucroka.

- Orpaxenue u npenomueHue ceeta. BeiBoa popmyn Openens 1 aMILTUTY THBIX
koa(uimeHToB oTpaxkeHus ceeta. [IpeodpazoBanue popmyn OpeHens ¢
UCKITIOYEHUEM KOA(P(UIIUEHTOB PETOMIICHHUS.

- IlonHoe BHyTpeHHee oTpaxkeHue. BriBon u3 popmyn OpeHenst BhIpaxXeHUH IS
caBura (as3pl BOJIHBI IPH MMOJTHOM BHYTpPEHHEM oTpaxkeHuu. [IpeobpazoBanue
JUHENHO MOJISIPU30BAHHOTO CBETA B LIUPKYJISIPHO MOJISIPU30BAHHBIN MIPU MTOJTHOM
BHyTpeHHEeM oTpaxkeHuu. [lapannenenunen dpenens.

- Orpaxenue cBeTa MeTajuiaMu. OTpakeHHE CBETA MOBEPXHOCTHIO METAJIOB.
Koaddunnent orpaxenus metanioB. [ myOrnHa NpOHUKHOBEHUS MTPEIOMIIEHHON
BOJIHBI. MI3MeHeHre COCTOSHUS MOMSIpU3aIMK JUHEHHO MOISIPU30BAaHHON BOIHBI IIPU
OTpaXeHUH IMMOBEPXHOCTHIO METAJUIOB. DIJTUIICOMETPHSI.

- Onrtuka aHU30TpoNHbIX cpel. [IpenoMieHune cBeTa Ha rpaHHIIe AaHU30TPOITHOM CPE/IbL.
[Toctpoenus ['tolirenca ajisi OTHOOCHBIX KPUCTAJIOB.

- Iongpusanmonnsle ycrpoiicta. [Ipusmel Pomona u Cenapmona. JKunkue
kpuctaiisl 1 KK skpaHBbl.

- HunynupoBaHHas onTudeckas aHu3oTponus. PoToynpyrocts. DIEKTPOONTUYECKUE
s dextsl Keppa u [Tokkenbca. Ontuyeckuit a¢ ekt Keppa. Maruuroontuueckuit
addext Keppa.

- Unrepdepennus ceeta. UutepdepomeTpsl ¢ aenenunem no amminryae. Komsia
Herotona. Uutepdepometp duso.

- HnTepdepomeTpsl ¢ AenenreM o BosHoBoMy bpoHTy. busepkana dpenens,
ownun3a buite, 3epkano Jlnoiiaa.

- MmnoronyueBas untepbepeniusa. MaTEpPEpeHIIMOHHBIE CBETOPUIBTPHIL.
MHorocnoiiHsle quaieKTpuyeckue 3epkana. [lpocBeraenue nosepxHocren
ontuyeckux aeraneil. ororpadus Jlunnmana B HaTypajbHBIX LBETaX. [ 0lorpaMMel
Jlenucroka.

- Judpaxuus ceera. JludpakiuroHHas penietrka. Pasperiaroiias ciocoOHOCTh
TU(PPAKIIUOHHON PEeIIeTKU U TUPPAKIIUOHHOTO CIIEKTPOMETPA.

- ®uznueckue NPUHIMIBLI ONTUYECKOU rosorpaduu. O0beMHas rojorpaMmma
JleHucroka 1 BOCCTaHOBJICHHE Toorpaduyeckoro n3o0paxeHus B 6€JI0M CBETE.
Hudposas ronorpadus.

- CKOpOCTh CBETa U METO/Ibl ee onpenenenud. Jlaboparopusie meTo bl Guzo (MeTon
npepbiBaHuil ) 1 Dyko ( METOJ1 BpalllaloIIerocs 3epkana ). ACTpPOHOMUYECKUE
Metozsl Pémepa (o ciytaukam FOmutepa) u bpannes (meton aGepparimii).
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Ilepeuenv 3a0anuii O camocmoamenbHou pabomol

9ﬂ€KMp0Md2HquHbl€ 60JIHbl. HO]Z}ZpI/lS’Cll/!I/l}Z ceema

l.

10.

11.

12.

3anucarh ypaBHeHUss MakcBeijla B MHTErpaibHOW (popme, aTh TOJKOBAHHE BCEM
¢u3NYecKUM BEIUYMHAM, B HErO BXOJAIINM, U OOBSICHUTH (DPU3MYECKHI CMBICI
(bopMyI1 — KaKkue SIBJICHUSI 3JIEKTPOMarHeTU3Ma OHU (POPMaIbHO ONPEEIISIIOT.

C wucnonb30BaHMEM TEOpPEM, MPAaBWJI M COOTHOLIEHHI BEKTOPHOIO aHauu3a
npeoOpa3oBaTh HWHTErpajbHble ypaBHeHHs MakcBemna B JauddepeHIMalbHY IO

hopmy.
BriBectn u3 ypaBHenuit MakcBenna B auddepeHnnanbHol ¢GopMe BOTHOBBIC

YpaBHEHHSA IJIS1 DJIEKTPUUECKOTO 5(19 ,1) 1 MarHUTHOI'O ﬁ (19, {) BOJIHOBBIX IIOJIEH.
[lokazatb, 4YTO BOJHOBOE BO3MYILEHHE IUIOCKOM BOJHBI O00IIEro BUIA
E(t,z) = E(t —z/v), pacrupoCTpaHsIoOIIeecs BIOJIb HAIpaBICHHUS Z, YHOBICTBOPSET
BOJIHOBOMY YPaBHEHHIO.

IlokaszaTp, 4TO ypaBHEHHs] TapMOHUYECKOM IIIOCKOM £ (f') 1) = EO cos(owf — P ¢Qy) U

o P
chepuyeckoi E(R t)=j Ay /rcos(wt—kr+@,) BONH SBISIOTCS  PELICHUAMH

BOJIHOBOTO YPAaBHEHUH.
3anucaTb  ypaBHEHHE LHUJTUHAPUYECKOM BOJIHBI, pacIpoCTpaHAOIIEHCS
NEPIEHAUKYIISIPHO OCH X Ja0OpaTOPHON CUCTEMBI KOOPIUHAT.

[lonyunts ypaBHeHus ['enpmronsua Juisi KOMIUIEKCHOM — aMIUIMTY b l}/) (19)
‘W

BO3MYIIECHUS E (f') 1) =U (ﬁ )exp(imy,t) MOHOXPOMATUYECKON BOJIHBI.

Hcnonb3ys ypaBHeHHMss MakcBeiula MOJYyYUTb BBIpaXKEHUE M1 BEKTOpa YMOBa-

[ToiinTHHTa § = lEJ X ﬁ TJTIOCKOM 3JIEKTPOMArHUTHOW BOJIHBI.
Ilokasatp, uyTro W3  ypaBHeHHA  MakcBemia  cleQyeT  NONEPEYHOCTH

AJIEKTPOMArHUTHOM BOJIHBI, lEJ Lﬁ L}E , I TO, YTO BEKTOpa E,I{I)j} COCTaBJISIOT
IIPaBYIO TPOUKY.

[Tokazarh, 4TO OpPHU CIOKEHUU IBYX OJHOYACTOTHBIX JIMHEHHO MOJISIPU30BAHHBIX B
OpPTOrOHAJIBHBIX HAIIPABJICHUSIX BOJIHOBBIX KONeOaHUN E (z,t) =FE, cos(cot —kz+ o, )H

E,(z,t)= E,gcoslof —kz+¢,) pesyrbTupyromee koneGanne MMeeT UIMNTHYECKYIO
TOJIAPU3ALMIO, €CIIM Pa3sHOCTh (a3 KonebaHuit A¢,, ¥ COOTHOMICHHE WX AMIUIUTY]L
E. / E |, UMCIOT IPOU3BOJIbHBIC 3HAUCHHUS.

[Toka3aTp, 4TO MpPU CIOKEHUU B3aMMHO HEKOTEPEHTHBIX JIMHEWHO MOJISPU30BAaHHBIX
B OpPTOTOHAIBHBIX HANPABICHHUAX BOJHOBBIX KOJIEOAHUH  pPE3yNbTHUpYIOLICe
CyMMapHOe Koje0aHHe HMeeT XaOoTHYECKYI0 MHOIAPHU3ALUI0, XapaKTepHYIO Ul
€CTECTBEHHOI'O CBETA.

[Toka3zaTp, 4TO MMPHHA CIIEKTPa BOJHOBOTO Iyra Av 00paTHO MPOMOPLHOHAIbHA
BPEMEHHOU JUIMTENBHOCTH Lyra 1., T, ~1/Av. OOOOWHMTH 3TO COOTHOIICHHE

I PHUHBI CIICKTpa Av u JIIMTCIIbHOCTH nyrate. Ha Xa0THUYCCKYTO

MOCJIEI0BATEIbHOCTh BOJHOBBIX I[yTOB M MOKa3aTh, YTO BPEMs KOT€PEHTHOCTh CBETa
T, OOpaTHO MPONOPLHMOHAIBHA HIMPUHE €0 CIEKTpa Av, a JJIMHA KOT€PEHTHOCTH

CBETA [/, OMPENENSETCS BBIPAKEHUEM [, ~ A /Ak , TA€ A, - CpEIHSS IJIHMHA BOJIHEI
cBeTa, AL - IIMPHUHA CIIEKTPA CBETE B IIKAJIE JUIMH BOJIH.
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OmpaofceHue u npenomierue ceema

l.

Ha ocHoBe mnpuHimna [loiireHca BBIBECTH 3aKOHBI OTPaXEHHS O =0, H
IpenoMiIeHusT 1, SN0 =7, SIN0l, Jydedl CBeTa Ha TpaHMIE pas3fena IBYyX

IUDIIEKTPUUECKUX CPE.
BoiBectu popmynel Openenst A aMIIUTyIHBIX KO3()PHUIIMEHTOB OTpakKeHHs CBETa

(JIEKTPOMArHUTHOM BOJTHBI) p|| u pl Ha TPaHUIIEC pa3jiena JBYX IMAIICKTPUKOB.
PaccmoTpeTh ciydan koie0aHus 3JIEKTPHYECKOTO MOl BOJHBI B TNIOCKOCTH TTaICHHS
p|| (og,ny,ny) = p|| (0g,0y) M TEPHEHAMKYISPHO  IUIOCKOCTH  HAJCHUS
p(oty,n;,n,y)=p(0ty,0,). KCIONB30BaTL TPAHWYHBIE YCIOBHMS HENMPEPHIBHOCTH
AIIEKTPUYECKOTO E (X,y) ¥ MarHMTHOTO i (X,») BOJHOBBIX TOJICH HAa TpaHUIAX
paznmena (x,y) cpen.

[loctpouts rpaduku KodQPUIMEHTOB OTpaKeHHs] CBETa OT TPaHULBI pa3iena
JHMAJICKTPUYCCKUX Cpell B 3aBUCHMOCTH OT yIJia MaJCHUs p”(oco), pl(oco) npu
3alaHHBIX KOd(QUIMEHTaX MPETOMICHHS Cpell 1y U 7, . PaccMOTpeTs ciydan, Kornaa
ny <n, MKorga ny > n,. Cuenarb GU3HMUECKHE BBIBOJBI U3 IIOCTPOCHHBIX I'PapUKOB

— 00 U3MEHEHUHU COCTOSHUS MOJISIPU3ALMK CBETA MPU OTPAKEHUH, O BOSHUKHOBEHUU
(ha30BbIX CABUTOB, O MOJIHOM BHYTPEHHEM OTPaKEHUU.

[loctpouts rpapukn KOIPPUIUEHTOB OTPAKEHUS U TMPOMYCKAHMSI CBeTa IO
MOIIIHOCTH IIy4YKa CBETa — DOSHEPreTUYecKux Kod(DPUIMEHTOB OTpaXeHUs WU
MPOIyCKaHUs, Ha TpaHULEe pa3fesia JByX IMUAJIEKTPUKOB B 3aBUCUMOCTH OT yrja

1L 1L
HaICHHS: R”(oco), T”(oco), R~ (oy), T (o). Pacemorpers cimywam ny <n,u
ny > n, . Illoctpouts rpaduku sHEpreTHUECKUX K03(PPUIneHToB OTpaxkeHus R(o,) H
npomyckauust 7(0Ly) M1 XaOTHYECKH IOISIPU30BAHHOTO CBETAa — ECTECTBEHHOTO

CBETA, U HIUPKYJSPHO MOJSPU30BAHHOTO CBETA.

Ucnonb3yss ¢opmynbl DpeHensi, MOJY4YUTh BBIpAXKEHHUS A (PA30BBIX CIBUTOB
JIMHEWHO TMOJSPU30BAHHBIX BOJH, WCIBITABUIMX IOJHOE BHYTPEHHE OTPaKCHHUE, C
HaIpaBJICHUSIMHU KOJICOAHUN MapayljieIbHO U MEPIEeHIUKYISIPHO MIIOCKOCTH Ma/IeHUs:

Aop(ay) = (p// (o) — (pl (0lg), B 3aBHCHMOCTH OT yIJa MaJeHUs O, HPH 3aJaHHBIX
K03(uIeHTax NpenoMIIEHHs Cpel /iy U 1, .

N3yunTh NpUHIMIBI pACIPOCTPAHEHNs CBETA B BOJOKOHHBIX CBETOBOJAX HA OCHOBE
SBJICHUS TIOJIHOTO BHYTPEHHETO OTpa)KeHusi cBeTa. BoiBecTu Gopmyiy uisi YMCIOBOM

. 2 2
anepTypsl ONTHYECKOTro BONOKHA NA = ngsin oy =+/n; —n, , T Ny - HOKa3aTelb
IPETOMIICHUS] OKPY’KaroIledl BOJIOKHO Cpenbl, O, - yroil TajeHUs JIyda CBETa Ha

MOBEPXHOCTh TOPIA CBETOBENYLICH CEpPALEBHUHBI BOJIOKHA, 7y U 7, - IOKa3aTeln
IPEJIOMIIEHHS CEPILEBUHBI U 000JIOUYKU BOJIOKHA, COOTBETCTBEHHO.

[TonmyunTs BBIpaXKEHMS I aMIUIMTYABl Kojebauuit F,(z) Bo BTOpOil cpexe mpu
ITIOJITHOM BHYTPEHHEM OTPAaKEHNUH CBETA B 3aBUCUMOCTH OT PACCTOSHUS Z OT I'PAHMIIBI
paszena cpej Ipy 3aJaHHOM YIJI€ NMaJeHus Ol U IOKa3aTelsaX MPEJOMIIEHUS CPEN 7y

I/Inz.
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Onmuka anu30mponHsix cpeo

l.

Ucnone3ys mnpunmun [rolirenca u mnocrtpoeHus ['loiireHca 1oKas3arb XoOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIy4eil cBeTa, MPEJIOMJICHHBIX Ha TPAHUILIE
M30TPONIHOM M aHMU30TPOIHOM OJHOOCHOW Cpel MpPH PA3IUYHBIX OPUEHTALUAX
ONTHUYECKOM OCH aHU30TPOMHOM Cpenbl MO OTHOWICHHWIO K IUIOCKOCTH MHaJACHUS U
TpaHuLe pas3zaeia Cpel.

[lonyunts ¢GopMyiny [ HWHTEHCUBHOCTH CBETa, MPOILEIIETO Yepe3 CHCTEMY
(momsapoun P1, ¢aszoyro mmactuny @I, monspuzatop P2) B 3aBUCHMMOCTH OT
B3aMMHOM OpHUEHTAIlMU OCEU MpomnyckaHus u nossipusaTtopos Pl n P2 u ontuueckoit
ocu ¢azoBoil minactuabl OII — B 3aBUCHUMOCTH OT yIJIOB MEXKIY BCEMHU 3TUMHU OCSMHU.
[Tamaromuii My4oK CBETa MMEET XAOTUYECKYIO IMOJSPU3ALNI0 - €CTECTBEHHBIN CBET.
[loTepu Ha oTpaxkeHHe OT TpaHeil MOJAIPOUIOB U (Pa30BOI MIACTUHBI HE YUUTHIBATD.
N3yunTh mpouecc NpOoXOKJIEHHs W JBOMHOIO JIyYENPEJIIOMJIEHUS CBETa B IMpU3Max
Bonnactona m CenapmoHna. [lomyunts BbIpakeHME g yria [ MeXAy JIMHEWHO
MOJISIPU30BAHHBIMU JIy4aMH Ha BBIXOJE TOM WM JPYTrOM MPU3M B 3aBUCHUMOCTH OT
noKaszaTesieil IpesIoMIIEHUs] OOBIKHOBEHHOTO 71, U HEOOBIKHOBEHHOI'O 1, Iy4el cBeTa

B MPU3ME U OT yIja o MEXIY ACIUTEIbHON — FMIOTEHY3HOM, U KaTEeTHOW IpaHsIMHU
MIPU3M.

Humepgepenyus ceema

l.

[TosryunTh BBIpaKEHWE JUISI WHTEHCUBHOCTH KOJICOAaHWH B CyMMapHOM BOJHOBOM
MoJIe TPU HAJOKEHUUW W HMHTEPGEPEHIIMH JBYX MOHOXPOMATHYCCKUX BOJH - C
OJIMHAKOBBIMH YacTOTAaMH M OJWHAKOBBIMH HAINPABJICHHUSIMH KOJICOAHWH - B
3aBHCHMOCTH OT Pa3HOCTH (a3 ITUX BOJH, UCTIOIB3YS:

a) METOJ] BEKTOPHBIX JUArpaMM JJIsl CJIOKEHUS KOJICOaHHUI;

0) mpeacTaBieHue KojieOaHU, BO30YKIaeMbIX BOJIHAMH, B KOMILJIEKCHOU (opme.
Paccmotpers aBa cinyyas:

1) CnoxeHue CcKaaspHBIX KojJeOaHUN - KoJiebaHUsS B CKIIAIbIBAEMBIX BOJIHAX
COBEPIIAIOTCS B OJMHAKOBBIX HAPaBIICHUSAX;
2) CroxeHHe BEKTOPHBIX KOJeOaHWH — MEXIy HampaBlIeHUSIMU KojleOaHul B

MHTEpQEPUPYIOIMX BOJHAX €CTh HEKOTOPHIX yron 3, 0 < B <90°.

[TomyuuTh BBIpaKEHHE UII WHTCHCUBHOCTH WHTEP(EpPEHIIMH MOHOXPOMATHYECKUX
BOJIH C pa3sHbIMM 4acTOTaMH ®; U ®©,. OnpenenuTs, Kakoil 4acTOTONW cpabaThIBaHUs
JIOJDKEH  00iamath  (OTOACTEKTOp JId  HAOMIOACHHUS  KapTHHBI  (CHTHAJIA)
uHTep(HEPEHIINN BOJIH C Pa3THIYHBIMU YaCTOTAMHU.

Hcnonrs3ys KOMIBIOTEpHYIO MaTeMaTHYeCKylo Mporpammy, Hampumep MathCad,
MOCTPOUTH rpaduk MU3MEHEHHSI WHTCHCUBHOCTH UHTEepEPEeHIINU
HEMOHOXPOMATHYECKAX BOJH B 3aBHCHMOCTH OT pa3HOCTH XO/Ja BOMH A B
nHTEep(EpEeHIIMOHHON cucTeMe (MHTepdepoMeTpe):

a) IpH 3aJ]aHHOM YaCTOTHOM CIIeKTpe BOIH g(®) = g, exp(— (o— 0)0)2 / Aw? );

. . _ 2/72
0) mpu 3a1aHHOM HYHKIMHA BPEMEHHON KOrepeHTHOCTH BOJIH Y(A) = exp(— A / [ )
Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
pacCUUTaTh W MOCTPOUTH H300paKeHUs] HWHTEP()EPEHINOHHON KAPTHHBI B OIIBITE

Hprorona — xonsiia Herorona:
a) B MOHOXPOMaTHYECKOM CBETE;
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0) B mDoauXpomMaTH4YecKoM cBeTe (OemoM cBeTe BHIMMOIO JUamna3zoHa) —
MHTEPPEPEHLIUOHHYIO KapTUHY IIPEICTAaBUTh B FPAJAIlUsIX CEPOro U B IIBETE.
Ucnonw3ys Gopmyny DHpHu 1jisi HMHTEHCUBHOCTH MHOTOJYY€BOW HMHTEP(PEPEHIINU B
unteppepomerpe Dadpu-Ilepo M KOMIBIOTEPHYI0 MaTeMaTUYECKylO MpOrpammy,
Hanpumep  MathCad, noctpoutrh  rpaduku  3aBUCHMOCTU MHTEHCHUBHOCTH:
a) oT pasHoctd (pa3 wmHTEphEPUPYIOMHMX BOJH TMPH PATUYHBIX KOADPHUIIHEHTAX
orpaxkenuss R 3epkan umaTepdpepomerpa: R =0.09, R=0.1,R=0.5,R=0.8;
0) OT JUIMHBI BOJIHBI A IIPH 3aJaHHOW Pa3HOCTH X0Jia BOJH B MHTEP(HEPOMETPE.

Jugparxyus eonn

1. Ucnonb3yss audpaxuuonsbiii uuterpan @Ppenens-Kupxrodpa u KOMMOBIOTEPHYIO
MaTeMaTH4ecKyto nporpammy, Harpumep MathCad, noctpouts rpaduk n3MeHeHUs

UHTeHCHBHOCTH [(Z) B moOJe IUdpakiuu CBeTa Ha KpPYIJIOM OTBEPCTHH B
HEMPO3paYHOM JKpaHe BJOJIb ONTHYECKOW Oocu z B uHTepBane Az =z, —z, ,
COOTBETCTBYIOLIUM M3MEHEHMIO 4Kciia 30H @peHens B orBeperuu ot 15 10 0.5: z;

- 15 30n ®penens B mpepenax orBepcTus; Z, - 0.5 mepBoit 30HbI @PpeHens B
Ipezaesiax OTBEPCTHSL.

2. Hcnonp3ysi KOMIBIOTEPHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,

HOCTPOUTH I'pad)Ki HOPMHUPOBAHHON MHTEHCHBHOCTH cBeTa I(SIn OL)/ 1 (sinoc = O)

B kaptuHe gudpakuuu PpayHrodepa mapauieTbHOTO Iyyka CBeTa Ha
aMIUTUTYTHOU NTU(PPaKIIMOHHON pelIeTKe ISl pa3IudHOro 4ucia Imejeld peneTKu:
N=1,N=2,N=3, N=5 N=10,N=30, u .11

3. Ucnonb3ys rpaduueckoe nocTpoeHue Ajs pacrpeaeseHusi HHTEHCUBHOCTU CBETA B

kaptune audpakuun DpayHrodepa Ha IUPPAKIIMOHHON pEIIETKE MPOBECTH
UCCJIEIOBAaHUE U ONPEIEIUTh HEOOXOJUMOE YHCIO IITPUXOB PEUIETKH IS
paspellieHusl CHEeKTPAJIbHBIX JHMHUM HaTpHeBOro ayOiieTa BO BTOPOM MOPSAKE
T PaKIUH.

4. Pazpabotarb W HapHUCOBaTh C HCIOJb30BAHUEM KOMIIBIOTEPHOTO TIpaduiyecKoro

penaktopa, Hampumep, CorelDraw, onTHyeckylo cXeMy 3amucH TojioTpaMM B
CXOSIIUXCSA OOBCKTHOM W OIOPHOM ITydkax cBera. Omnpenenuth HE0OXO0IUMYIO
MPOCTPAHCTBEHHYIO pa3penIaronyo CTIIOCOOHOCTH doTomerexTopa
(boTtomnactuHku, ¢GOTOTEpMOIIACTUKA W T.JA., MATPUYHOTO (HOTOAETEKTOpA),
WCIIOJIb3YeMOTO Il 3allUCH  aHAJIOTOBOM H  IU(POBOW  TOJOTpaMMBbI  T10
pa3paboTaHHOW CXeM€ C Y4YeTOM VIVIOB TaJCHUA Iy4KOB CBeTa Ha
dboToperucrtpaTop.

5. HapucoBarb cxeMbl BOCCTAaHOBJICHHS C aHAJIOTOBOM roJIorpaMMbl 0ObEKTHON BOJTHBI

CBETa W HAOJIO/IEHNUS MHUMOTO U JCHCTBUTEIILHOTO N300paKeHU 00BEKTA.

6.4. KonTpoJbHbIC BONPOCHI U 3aIaHUA U1l IPOBEICHUS TEKYIIEro KOHTPOJIs

6.4.1. Bonpocsl 1J1 IPOBe/IeHUs] TEKYLIEro KOHTPOJIA MO JeKINOHHBbIM
3aHATHAM

Pasgen 1: DineKTpOMATrHUTHBIE BOJIHBI ONTHYECKOI0 IMANA30HA.
Honspuszanusa ceera

1. Ompenenenue abCONMOTHOTO MOKa3aTess npeaomieHus. CBa3b n C €.

2. BonHOBOE ypaBHEHHUE.

3. YpaBHeHuUs MIOCKOH U chepruyeckoil MOHOXPOMATUYECKUX BOJIH.

4. JlnvHa BOJIHBI, YaCTOTA, BOJHOBOM BEKTOP, (ha3a BOJIHEI.
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3anuch ypaBHEHUS BOJHBI B KOMIUIEKCHOM BHe. KoMIUIekcHast aMIUIUTYJa.

YpaBHEHHE KBa3UMOHOXPOMAaTUYECKON BOJIHBI.

I'paduueckoe npeacTaBieHre KBa3UMOHOXPOMATHUECKUX KOJeOaHUH.

CrnexTpanbpHOe mpecTaBienne konedanuii. Iurerpan ®ypre.

CBs3b BpEMEHH KOT€PEHTHOCTU C HIMPUHOM YaCTOTHOIO CIEeKTpa. J[JInHa BOJHOBOTO

yra.

10.00beMHasl MJIOTHOCTh JHEPrHMM 3J. MarH. BoJiHbL. Bextop VYwmosa-IloitHTHHTa.
HNHTEeHCHBHOCTH CBETA.

11. Jucniepcus BemiectBa. ['pynmnoBasi CKOpOCTh CBETa U €€ CBSI3b C (pa30BOI CKOPOCTHIO.

NS N

12.B3auMHas opueHTanusi BEKTOPOB E ﬁ lt AIIEKTPOMArHUTHOM BOJIHBL.
13.JIuneinas, KpyroBas, JJUIMIITHYECKAs U XaOTUYECKAsl MOJIIPU3ALUS BOJIH.

14.YcnoBus monyyeHus JMHEWHOW W KPYTOBOM IOJSPU3ALMKM BOJIHBI NPU HAJIO0KCHUHU
JIBYX OPTOTOHAJIBHO JIMHENHO MOJIIPU30BaHHBIX BOJIH.

Paszgea 2: OTpaxkeHnune U nmpejioMJeHHe CBeTa

I'pannuHbIe yCcI0BUS UIs AJAIOIIET0, OTPAKEHHOI'O U MPEIOMIIEHHOTO MOJIEH.
3aKOHBI OTPAXKEHUS U IPETOMIICHHUS.

[IpenenbHbIi yrosl MOJHOTO BHYTPEHHETO OTPAXKECHHUS.

®dusnueckuit cMbIc popmya OpeHens.

['paduku 17151 aMIUIUTYAHBIX KO3(PPUIIUEHTOB OTPaKEHUS NIPU 71, < 1, .

['paduku 17151 aMIUIUTYAHBIX KO3(PPUIIUEHTOB OTPAKEHUS TIPU 71, > 1, .

Nk =

3HaueHrEe aMIUIUTYAHOrO KO3 (dULIMEeHTa OTpaKeHHs PU HOPMAIbHOM MAJCHUH MPU

n=1,n,=2.

8. I'padukm nns sHepreTrueckux Kod3(OUIMEHTOB OTPaXXEHUsS IPU 1, < 71, .

9. I'paduxu ans sHEpreTUYecKuX Ko3(pPHUIIMEHTOB NPOMYCKaHUS NpU 71, < 7, .

10. YcnoBue bprocrepa.

11. KoaddunueHt oTpaskeHus nNpu NpOU3BOILHOM a3UMYyTe JMHEHHON MOJIIpU3ALIUU.

12. KoadunuieHT oTpaskeHus Uisi ECTECTBEHHOTO CBETA.

13.Iloryuenne KpyroBoM MOJApU3ALMU NPH IOJHOM BHYTPEHHEM OTPAXKEHUU.
[Tapannenenunen Openens.

14. ITonapu3anus cBeTa Ipyu OTPAKEHUU OT METAIIA. DITUIICOMETPUS

Paszaen 3: OnTtuka anusorponusix cpea. Kpucraannoonruka
1. AunuzorpomnHasa cpena. JusiexkTpuyeckas MpOHUIIAEMOCTb JJIsI aHU30TPOIHOM CPEJIbl.
2. Ontuyeckast 0Ch, IJTaBHOE CEYEHUE KPUCTAILIA.

3. Cxemaruueckoe H300pa)keHHE BOJHOBBIX IOBEPXHOCTEW TOYEYHOTO MCTOYHHMKA B
OJIHOOCHOM KPHUCTAJLIE.

4. Ilpumep noctpoeHus [ rolireHca Ha rpaHULE aHU30TPOITHOM CPEJIbI.

5. VYpaBHenue ans (pa3oBOi CKOPOCTH BOJHBI B OJJHOOCHOM KpHUCTaJLIE.

6. YpaBHEHUE JUIs JIy4eBOM CKOPOCTH BOJIHBI B OJJHOOCHOM KPHCTAJLIE.

7. Tlomsipous.

8. dazoBas miuacTUHKa Ay/4.

9. ®da3zoBas miaacTUHKA Ay/2.
10. 3akon Mauroca.

11. ITpuszma Huxos.

12. ITpusma Bonnacrtosna.

13. ®oroynpyrocts.

14. 3ddext Keppa.
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Pasnen 4: Uurepdepennus ceera

1. YpaBHeHue unTeppepeHurnr MOHOXPOMAaTHYECKUX BOJIH.

2. TI'paguk MHTEHCUBHOCTH CBeTa B UHTEP(EPEHIIMOHHON KapTHHE B 3aBUCUMOCTH OT

Pa3HOCTH X0/1a BOJIH.

CBs13b pazHoCTH (a3 U pa3HOCTHU XOJa BOJIH.

VYcnoBust 115 pa3HOCTH (a3 ¥ pa3HOCTH XOJAa BOJH JIJIs max U min HHTep(epeHun.

Cxema unrepdepomerpa Maiikenbcona. PasHocTh xo/1a BOJIH B MHTEphEpOMETpeE.

Cxema unrepdepomerpa Maxa-Ilenaepa.

Cxema unrepdepomerpa FOnra. Ypasaenue st nepuoaa nosnoc FOura.

Panuyc npocTpaHCTBEHHOI KOT€peHTHOCTHU CBETa. Y CIIOBUE HAOIIOAEHHS T0JI0C

IOnra.

9. CBs3b BpEeMEHHU U JUIMHBI KOTEPEHTHOCTU CBETA C TapaMeTpaMH €ro 4aCTOTHOTO
CHEKTpa.

10. CooTHOLIEHHE MEXKITY PA3HOCTHIO XOAa BOJH U JIJTMHOW KOT€PEHTHOCTH ISt
Ha0JI0/IeHU ABJICHUS UHTEP(EPEHIINH CBETA.

11. Cxema untephepomerpa dadpu-Ilepo.

12. YpaBHenue DiipH a7 3aBUCUMOCTU MHTEHCUBHOCTU B UHTEP(HEPEHIIMOHHOMN KapTHHE
OT pa3HOCTH (a3 uHTepPepupyromux aydyeil B uureppepomerpe @adpu-llepo.

O N W

Pazgea S: Iudppakuus cBera

1. IIpuauun I'oitrenca. [puanun I'roiirenca-dpenens.

2. Nnrerpan ®@penens-Kupxroda — popmanbHoe BrlpaxkeHue npuHuna I'oirexca-
Openens.

3. ®opmyiia s paguyca m-oil 30HbI DpeHerns.

4. Cxonbko 30H DpeHens yKIaAbIBaeTCs B Mpeeaax Kpyriaoro OTBEpCTUs s
OTIpeIeIEHHOTO MOJI0KEHUs TOUKH HaOIoaeHusl P kapTuHbl nudpakunu OJIMKHETO
TOJIAL.

5. HapucoBath BEKTOPHYIO AMArpamMmy JUisl aMILTUTYIbI OIS B AUPPAKITTOHHON
kapTuHe DpeHenst Ha KPyIjioM OTBEPCTUM IJIsL 5 OTKPBITHIX 30H Dpenens.

6. YcnoBue Ui min B AudpakiinoHHol kapTune @payHrodepa Ha HIeNu.

7. BelpaxkeHue 1S yTI0BOM pacXOAUMOCTH IIydKa CBETA.

8. YcnoBue raBHbIX max aAudpakuuy cBeTa Ha JUPPAKIIMOHHON peleTKe.

9. Pazpemaroias cnocoOHOCTh AUPPAKIIUOHHON PEIISTKH.

10. OnTrueckas cxema 3alucy roJ0rpaMMBl.

11. YcnoBue bparra s audpakiimOHHOTO MOPsiKa Tudpakiuy cBeTa Ha 00BEMHOMN
IU(PPAKIIUOHHON PElIeTKeE.

Pa3nen 6: MouekyJasipHasi ONTHKA

1. Tlonsspuzauus cpenbl IpU pacnpoOCTPAaHEHUN B HEM CBETOBOM BOJIHBI.

2. SIBneHue nucriepcun cBeTa B cpese. BennunHa nucnepcun.

3. YpaBuenue Penes ajist rpyInmnoBoil CKOPOCTH CBETA B CPEJIE.

4. Ilornomenue cBera. Y paBHEHHE INIOCKOM BOJHBI B IIOTJIOMIAKOIIEH cpene. 3aKOH
byrepa.

5. DnekTpoHHas TEOpUsl TUCTIEPCUH. Y paBHEHHUE IBHKEHUS OCIILISATOPA BO BHEIIHEM
MEPEMEHHOM AJIEKTPUYECKOM TIOJIE.

6. HopmanbHas 1 aHoMalnbHas qucnepeus cBeTa. JlucnepcuoHHble KpUBbIE — KPUBBIE
3aBUCHUMOCTH MTOKA3aTesl MPeIOMIIEHUS (CKOPOCTH PACTIPOCTPAHEHUS CBETA) OT YaCTOTHI
(ATTMHBI BOJTHBI) BJIaJU ¥ B 00JIaCTH MOJIOCHI MTOTJIOIICHUS CBETA.
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7. Db dexT moBopoTa HaMpaBICHUS JIMHEHHOMN MOJISIPU3AIMU CBETA B CPEJIe B MATHUTHOM
nosie — apdext Dapanes.

8. EcrecTBeHHOE BpallleHHE HANIPABIICHUS MMOJISIpU3aIiy cBeTa B cpeae. [lomspumerp.

9. DddexT monsgpuzanUM cBeTa MPU €T0 pacCessHUU. MOJIEKYIISIPHOE pacCesTHUE CBETA.

Pasgen 7: OnTruka IBUKYIHUXCSH TeJl

1. CkopocTh cBETa B BAKyyME U B Cpeaax.

2. Metoap! onpeziesieHns CKOPOCTH CBETA.

3. Biiusnue nBukeHus cpelibl pu HabmoaeHuu uHTepdepenunu ceera. OnbiT Ouszo ¢
JBUKYLIENCS KUIKOCTBIO B KOJIbIIEBOM HHTEpPEpOMETpE.

4. Oddext Canbsika. Konbuenoit uareppepomerp Canbsaka. OnTuyeckuil THPOCKOI.
5. OnbiT MaiikenbcoHa o 0OHapY>KEHUIO JBUKEHUS 3eMIIU C TOMOUIBIO
uHTepdepomeTpa.

5. Dddext [omiepa B ONTHKE.

6. 3meHeHue yacToThl CBeTa NpU JUGpaKIUU Ha ABMXKYIIEHCS nudpakiinoHHOMI
pelIeTKe.

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3aaHMs AJIs1 IPOBEICHUA TEKYyLIero
KOHTPOJIS 110 Ja00PATOPHBIM 3aHATHAM

I'eomeTpuyeckasi onTuka

1. Hamummte 6e3 BpiBOJA OOIIYI0 (OPMYJy TOHKOW JMH3bI M TMOSCHUTE CMBICT BCEX
BEJIMYMH, BXOAAIINX B HEe.

2. PaccmoTpuTte pas3ndyHble Cclly4ad IIOCTPOCHHMS XoJa Jyded B coOuparoumx u
paccenBarolMX JIMH3aX.

3. Kakumu ™eromamu ompenenstorcsi (POKyCHbIE pacCTOSHUS JIMH3 B HAcTOsALIEH
pabore?

4. Kakwue BuzbI abeppaiuii CynecTBy0T?

5. Kak Oynmer Bectu ce0s mnapajuleNbHbI My4OK HEMOHOXPOMAaTHYECKOIO CBETa,
MIPOXO/s Yepe3 TOHKYIO JIUH3Y?

6. bynyr nu nepecekarbCs B OHOM TOYKE MAPAJUIENbHO MAaJA0IINE HA PEaIbHYIO JINH3Y
nyun? Kakue u3 nydeil nepecekyrcsi Oimke K JnH3e: OoJjiee yAalleHHbIE OT TJIaBHOM
ONTHUYECKON OCH WJIM MEHEE yIaJICHHBIE?

7. UTO U3MEHHUTCA y TOHKOU JIMH3bI, €CJIA C OJJHOW CTOPOHBI €€ HaXOAUTCA BO3MyX, a C
Ipyrou — Boja?

8. IlocTpouTh X011 Myuel B MaeallbHOM JTUH3E B ClIydasx, Korjaa uzobpaxenue Oynert: 1)
YBEJIMYEHHbIM; 2) yMEHbIIEHHbIM; 3) TmpsMbiM; 4) TEepeBepHYThIM; 5)
NEHUCTBUTENBHBIM;, 6) MHUMBIM. Kak pacronokeHbl MpU ATOM JIPYT OTHOCUTEIHHO
ApyTra MnpeaMerT, JUH3a U ee POKyChI?

9. Kak ux OLUEHHUTH IO JaHHBIM U3MEPEHUN painyChl KpUBU3HBI IOBEPXHOCTEN JIMH3bI?

10. Ouenute yriabl MEXKIy ONTHYECKOW OCHIO U JIy4aMH B BalleM dKcrepuMeHTe. MOKHO
JU CUYUTaTh Takue JIyud mapakcuaibHbiMU? IlpuMmuTEe BO BHUMaHUE KPHUBU3HY
ITOBEPXHOCTEM JINH3.

11.KakoBbl OCHOBHBIE OTJIWYHUA UICATBHOW ONTHYECKON CUCTEMBI OT peanibHON? Kakue
W3 HHUX BBl HAOJIIOAIM HA ONbITE?

12.Kakum 00pa3oM BO3HHMKAIOT JEUCTBUTENbHbIE HM300paKeHUs] B  ONTHYECKUX
cucremax?

13.B 4eM CymHOCTh TEOpPHUH UACANBHOM ONTHYECKON cuctembl? Kakumu nmapameTpamu
XapakTepu3yeTcs UeajabHas ONTHYECKas cucreMa?
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14.IlpuBenute mnpumep TrpadUUEcKOro MOCTPOCHHUSI H300pa)KeHUH B ONTHYECKOM
CUCTEME, UCTIONb3Ysl €€ KapAUHAIbHbIE TOUKH.

15.Kakoii MeTos1 onpeaeneHusi KapIuHAJIBHBIX TOYEK PEKOMEHIYETCsl B MpeiaracMomn
nabopaTopHoii pabote?

16.ITosicuuTe, KakuM 00pa3oM sABJICHHE TUPPAKIUU CBETA OTPAaHUYHMBAET pa3pelIatonyto
CHOCOOHOCTh ONTHYECKUX CUCTEM.

17.Kakyto BelMYMHY HOPUHUMAIOT B KAayeCTBE MeEphl pa3pellalomieid CcrnocoOHOCTH
ONTHUYECKUX CUCTEM?

18.B 4yem cocTOMT METOJ MPAaKTUYECKOTO OMpPEACNICHMs pa3pelarolieil crocoOHOCTH
ONTHUYECKON CUCTEMBI?

19. C noMomibio Kakux (HopMys MOKHO BBIYUCIUTH YBEUUEHHE OObEKTUBOB 3pUTEIbHOMN
TpyOBI U MUKPOCKOIIA, a TAK)KE YBEIMUYECHUE OKYJIsgpa’?

20.T'ne pacnonaraercst BBIXOJIHOM 3pavyoK B 3pUTENbHON TpyOe U B MUKpOCKoIie?

21. 0T KaKuX MapamMeTpoB 3aBUCHUT YBEIUUYECHHUE 3pUTENbHON TPYObl U MUKpOCKOMA?

22.Kak MOXeT ObITh U3MEPEHO PACCTOSTHUE HAMIYYILEro 3peHus?

23. KakuMu MeTo1aMu U3MepsETCs YBEIUUYCHUE 3pUTEIbHOM TPYObl U MUKpOCKOMa?

24.Kak uzMepseTcs moJie 3peHus 3pUTeIbHON TPYOhI?

25.TlocTpoiite X0/ Jiy4eil B 3puUTeNbHON TpyOe u MUKpOcKorie?

26.ChopMynupoBaTh 3aKOH TIPEJIOMJICHHUS W  TOSCHUTH  (PU3WYECKHN  CMBICTT
OTHOCHUTEJIBHOTO U a0COJIIOTHOTO MOKa3aTesIel MPEeIOMIICHHUS.

27.ChopMynupoBaTh YCIOBUS, IPH KOTOPHIX HaOMIOMaeTCsl TOJHOE BHYTPEHHEE
orpaxenue. I[lomyuuts Gopmyny Uisi ONpeaeneHUs MPeneiabHOro Yrjia IOJHOIO
BHYTpEeHHEro oTpaxkeHusl. OOBSCHUTH 3aBUCUMOCTb BEJIMYUHBI IPEACIBHOTO YIJia OT
JUTMHBI BOJIHBI.

28.Tloctpouts xon unyueid B pedpaktomerpe HNPD-22 mnpu MOHOXpPOMATHUYECKOM
ocBenieHnu. Kakyto posib urpaet B mpubope KOMIEHCATOp TUCTIEPCUN?

29.Kak dopmupyercs uzobpaxkeHue B (POKaIbHON MIOCKOCTH 3pUTEIBHON TPYyOBl MpHU
OCBEILIEHUU OeJIbIM CBETOM?

30.TTouemy B pedpakToMeTpe HENIb3sl BECTH H3MEPEHHs] MPENeNbHOro yria 0e3
3putenbHON TpyOs1? KakoBa ee poib?

31.YTo Takoe KOMIIEHCATOP AUCIEPCUH, B YEM COCTOUT €ro JIeUcTBUE?

Crnekrpockonust

1. IToctpouTh X0x ydel B CHEKTPOTOHUOMETPE.

2. OOBSACHUTH aBTOKOJJIMMALMOHHBIN CITOCOO YCTaHOBKH 3pUTEIHHOMN TpyOBl HA

OECKOHEYHOCTb.

OOBACHUTD METOAMKY U3MEPEHHUS yIJla HAUMEHBIIETO OTKIOHEHUSI.

4. TloscHUTH CMBICI YTTIOBOM Tucniepcuu Mpu3Mbl. Yem orpeaensiercs paccTosHue
MEX/1y CIEKTPaJbHbIMH JIMHUAMU?

5. Urto Takoe pa3zpemiarorias cuja CreKTpaibHoro mpudopa? Yem onpenensiercs
paszpelaronias cujia npudopoB ¢ MpU3Mon?

1. Ha 4yem oCHOBaH KayeCTBEHHBIN CIEKTPaAIbHbIN aHAIN3?

2. Tlocrynarel bopa, cxema ypoBHei sHepruum artoma. llepexonbl ¢ H3IydyeHuUeM U
MOTJIOLEHUEM.

3. Onruueckas cxema CHeKTpabHOTO IprOopa U Ha3HaYEHUE OTJCIbHBIX Y3JIOB.

4. Kak popmupyetcs uzo0paxxeHue BXOHOH 1ieau B (OKaTbHON MIIOCKOCTH 00BEKTHUBA
Kamephbl?

5. KakoBo Ha3zHaueHUE NPU3MBbI?

98]
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6. OCHOBHBIE XapaKTEPUCTUKH CIEKTPaJIbHOTO MpUOOpa: AUCIEPCHs, pasperiaronias
CIIOCOOHOCTB, CBETOCHJIA.

7. OnTtuyeckas cxemMa MOHOXpomaropa YM-2. JleiicTBue npU3MBbI IMOCTOSSHHOIO yria
OTKJIOHeHHS (TIpu3Ma A0Ge).

HNurepdepenuus ceera

1. Jlath onpeneneHue uHTephEpeHITUN.

2. OCHOBHbBIE XapaKTEPUCTUKU KOJI€OAHUN M BOJH U UX (PU3MUECKUIM CMBICH (4acToTa,
MepHoJ, KpyroBas 4acToTa, BOJHOBOE YHCIIO, CKOPOCTb PACIPOCTPAHEHUS BOJIHBI,
JUTMHA BOJIHBI, aMILIUTYAa, (a3za).

3. CnoxeHue rapMOHUYECKUX KoJieOaHHUH. Y CI0BUS MakCMMymMa U MUHUMYyMa 3HEPrUu
CyMMapHOro KojeOaHusl.

4. BeiBoa (hopMyIibl, CBA3BIBAIOIIEH Pa3HOCTH (a3 ¢ pa3HOCTHIO XO/a.

5. TlocTpouTh BEKTOPHYIO IMArpaMMy JJisl CIOXEHHS JABYX T'apMOHMUYECKHUX KOJeOaHUM.

6. KakoBa onTuueckas cxeMa W METOAMKA MHTEPPEPEHLHOHHOTO KOHTPOJII KadyecTBa
ONTHUYECKUX JeTajIen?

7. Urto Takoe mpoOHOE CTEKIIO U KAaKUM TpeOOBaHUSIM OHO JOJKHO YJOBJIETBOPSTH?

8. Ilomyunre MaTremaTnueckoe yclioBUE HHTEPPEPEHIIMHU CBETOBBIX JIydeil B BO3IYIIHOM
3a30pe MEX1y MPOOHBIM CTEKJIOM U UCTIBITYEMOH JETaJIbIO.

9. Haiite omnpeneneHue oOmEHd M MECTHOM OMMOOK M TOSICHUTE TMOPAJOK HX
HaXO0XJICHUS HA KOHKPETHBIX MpUMepax

10.BeiBog  dopMmynbl  [jis  pa3sHOCTH XoJa HHTEpPEepUpyromux Jayuyed B CXeme
HaOmoaeHus kojuen HerotoHa.

11. O0bsicuenue popMbl HAOTIOJaeMBIX HHTEP(PEPEHLIUMOHHBIX TOJIOC U UX OKPACKH.

12.Yrto Takoe Bpems paspeuieHus: GOoTOnprUEeMHHKA ?

13.YTo Takoe BpeMs U JJIMHA KOT€PEHTHOCTH?

14. ITocTpouTs X01 Jiyueil B unTepdepeHIonHoi cxeme FOura.

15. [Tony4uuTs pa3HOCTH X0J1a OT JABYX KOI€PEHTHBIX UCTOYHUKOB.

16. ChopmynupoBath ycnoBUsS MAaKCUMyMa U MUHIMYMa HHTEHCUBHOCTH B
MHTEPPEPEHIIMOHHON KapTHUHE.

17.1loueMy mnpu ucnoiab3oBaHuu B cxeme HOHra saszepa, mepBOro OTBEPCTHS S HE
HY>KHO?

18.YTo Takoe paanyc MpoCTPaHCTBEHHON KOT€pEHTHOCTH?

19. lonyunts Gopmyiy JUisl pacdeTa pa3HOCTH XOJia OT JBYX KOT€PEHTHBIX HCTOYHHUKOB
CBeTa.

20. ChopmynupoBaTh YCIOBHS MaKCUMyMOB M MHUHHMMYMOB HWHTEHCHUBHOCTH CBETa B
MHTEPPEPEHLIMOHHON KapTHHE.

21.Tlonyuuts hopmymy g onpeneneHus nepuojaa cxemsl FOnra.

22.1louemy mpu ocBenieHun meneld B cxeme KOHra cBeToMm ¢ B3aMMHO OPTOTrOHAIBHOM
noJispu3aluend HHTepPepeHLIst OTCYTCTBYET?

23.Yem  orpaHMYMBAaeTCs  UYMCIO  HAOMIOJAaeMbIX  TOJOC B JBYXJy4YeBOH
UHTEpPEPEeHLINOHHON KapTHuHEe?

24.YeM BBI3BIBAIOTCS CMEIICHHS UHTEP(EPEHIIMOHHBIX 11010C?

JAuppakuus ceera

1. 3anumwure yclioBUE MAaKCUMyMOB MHTEHCUBHOCTH B  ciy4ae JUPpaKIuu
Opaynrodepa Ha 1UPaKIUOHHON pPEIIETKE.

2. Yewm ompenensieTcss YUCI0 MAaKCUMYMOB, IIPAKTUYECKH HAOMIOJaeMbIX B cllydae ABYX
niesnen?
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Uem omnpenensiercss KOHTPAacTHOCTh  AUGPAKIMOHHOW KapTHHBI B Cllydae
KBa3MMOHOXPOMAaTHYECKOTO OOJydeHHs OT MpOTsHDKEHHOro wucrouHuka? Kak ona
CBSI3aHA CO CTEMEHBIO KOTEPEHTHOCTH BOJIH, MIPUXOSAIINX OT PA3HBIX LIETICH?

UYewm onpenensercs BENMYUHA BBOJUMOM KOMIIEHCATOPOM Pa3HOCTH Xo01a?

Ha yem ocHoBan npunuun aeiicreus npudopa JIMP-2? Kakue BennuuHbl MOTYT OBITH
M3MEpEHBI € MTOMOIIBIO 3TOT0 Mpudopa?

Kakum o6pazom ocyiiecTBisieTcsi HaOM0ieHne TUPPaKIIMOHHON KapTUHBI B IAaHHOU
pabote? KakoBo HazHaueHUE TUTUHIPUIECKOTO OKYyJsipa?

JudpakuoHHass pemieTka KakK CHEKTPalbHbIM npubop. VYcioBue TJIaBHBIX
MaKCUMyMOB, MHT€HCUBHOCTb CBETa B IJIaBHBIX MAaKCUMYyMaX, PacCTOSHUE MEXKIY
IJIaBHBIMU MaKCHUMyMaMHU JJIs CBETA C Pa3IMYHbIMU JUTHHAMH BOJIH.

KakoBa ammiuTyga cyMmapHOM BOJIHBL, MPUXOASIIEA OT OJHOM IIEId B
MIPOU3BOJIBHYIO TOUKY 3KpaHa? Kak CKIIapIBatOTCS BOJIHBI OT Pa3HbIX LIEIEH?
N3o0pasure rpaduyuecku pacmpeseieHue WHTEHCUBHOCTH NMpU ITU(paKIuu cBeTa Ha
PELIETKE C U3BECTHBIM YHCJIOM IIIEJIEW U 3aJaHHBIM OTHOIIEHUEM NIEPUOA PELIETKH K
HIMPUHE LIEIH.

[IpenenpHas mMprHa IIaBHOTO MaKCUMyMa. Y CIIOBUE pa3pelieHus OIU3KuX
CHEKTpaJIbHbIX TUHUH. Pa3pemaromas cnocoOHOCTh IU(PPaKIIMOHHON pEIIeTKH.
BriBectu hopmyIbl Ui paaryca 30HbI U €€ TUIOLIa/IH.

CpaBHUTb UHTEHCUBHOCTH CBETa B TOUKE P IpH MONMHOCTHIO OTKPHITOM OTBEPCTUU U
IIPU OTKPBITOM MTOJIOBUHE NIEPBOM 30HBI.

Kak Oyzaer BIuATh Ha pe3yJibTaThl U3MEPEHUI YBEINUEHUE JUaMeTpa TOUEUHOU
aradparmel B GOKaIbHON MIIOCKOCTU KOJTUMAaTOpa?

OueHuTh NOrpemHOCTh U3-3a MPEAINOJIOKEHUH 0 MaIoCcTU (POKYCHOTO PACCTOSIHUS f>
Y BEJIMYUHBI AB OTHOCUTENBHO b.

[Moasipusanus cBera

l.

[losicauTe npunuun nedctBus npusMbl Hukomns. Kakas yacTs sHepruu maaaromiero
cBETa  MpPOXOAMT  dYepe3  mnpusMy  Huxonsa, eciu  majalomuid  CBET:
a) TMHENHO MOJISIPU30BaH, 0) HIUPKYISIPHO MOJISPU30BaH, B) €CTECTBEHHBIN?
Hapucyiite xon nydeld B MOJIyTEHEBOM caxapuMeTpe (C yKazaHHEM HalpaBJICHUS
KoJIeOaHUH AIEKTPUIECKOro BekTopa). Kak mose 3penus pasznensercs Ha JABE 4acTH?
Kak oObscusiercss B Teopun OpeHens sIBJICHUE BPALIEHUS TIOCKOCTH MOJISIPU3ALNU
CBETa B ONTHYECKH AKTUBHBIX BEUIECTBaX?

BreiBenute Qopmyny Ui yria moBOpOTa IUIOCKOCTH MOJSIpU3AlMM B ONTHYECKH
aKTUBHOM cpeje.

JlaiiTe ormnpeaeneHue JHMHEWHO MOJIIPU30BAHHOTO, €CTECTBEHHOTO W YAacCTHUYHO
noJiipu3oBaHHOTO cBeta. Kakum o0pa3oM MOXHO  BBIACTUTH  JIMHEHHO
MOJIAPU30BAHHBIN CBET U3 €CTECTBEHHOT0?

JlaiiTe omnpezneneHue SJUIMNTUYECKU TMOJSIpU30BAaHHOrO cBera. Kak BO3HHMKaeT u
KaKUMU MapaMeTpaMy XapaKkTepU3yeTcsl SJUIMITHYECKH MOISIpU30BaHHbIN CBET?

Kak n3mensieTcs amimmnce nojaspu3aluu: a) Ipu U3MEHEHUU cABUTa (a3 UCXOIHBIX
KoJieOaHui & ; 0) MpU U3MEHEHUW OTHOIICHUS aMIUIUTYJ UCXOJHBIX KoJeOaHUU
B/A.

Uem ompezensercs HamnpaBleHUE BpalleHUs BEKTopa E B SIIMITHYECKH
MOJISIPU30BaHHON BOJIHE?

Kakue xapakTepuCTHKU 3IUIUIICA MOJIAPU3ALMH MOXHO OINpPENeIUTh METOJIOM
Bpallarolierocs aHaauzaropa?
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10. O6bsicHUTE, Kak JEHCTBYET IUIACTHHKA 1/4 B KaueCcTBE KOMIIEHCAaTOpa CIBUTra

¢bas.

8. OnummTe cxeMy SKCIEPUMEHTAIbHOW YCTAHOBKH M Ha3HAYEHUE OT/ICJIbHBIX €€
3JIEMEHTOB.

HckyccrBeHHAs aHU30TPONUA

1. Hapucoats cxemy ansa usmepenus s3pdexra Keppa.

2. Hamucats dpopmyny, cBsA3bIBAIOITYI0 TOCTOsIHHYIO Keppa ¢ pazHocThio das
OOBIKHOBEHHOTO 1 HEOOBIKHOBEHHOTO JTyUeH.

3. Kak otnnunts 3¢ dext Keppa oT HCKyCCTBEHHOM aHU30TPONUU MTPU MEXAHUYECKUX

nedopmarusx.

Teopus JlanxxeseHa.

3aBUCUMOCTb IOCTOAHHOU Keppa oT TemnepaTypsl.

Teopus bopha.

UeM 0OBSCHSIOTCS pa3iInyusl B 3HAUCHUAX NOCTOsHHOM Keppa /i BelecTB, HMEIOuX

OJM3KHME 3HAUEHUS TTOCTOSSHHBIX MOMEHTOB U MOJIIPU3YEMOCTEH.

8. OODBICHUTH OMBITHI [0 U3MEPEHUIO IITUTEIBHOCTH cylecTBoBaHus a3 dekra Keppa.

9. Tlpumenenue s¢pdexra Keppa.

Nowe

IHorJiomenue ceera
Cnenatite BbIBOA 3akoHa byrepa. IloscHute Qu3nueckuii CMbICT W TPAHUIIBI
MPUMEHUMOCTH U PepeHITNaTLHOTO U HHTETPAIbHOTO 3aKOHOB TOTJIONICHHSI CBETA.
2. Bo ckonbko pa3 ocia0nusercss MOTOK CBETa B CJO€ BEIIEeCTBA, €CIM ONTHYeCcKas
IJIOTHOCTH paBHa D?
Hapucyiite ontrueckyio cxemy U 00bACHUTE MpUHLIMI JedcTBUsd npudopa GIK-561IM
(OM-56). Kakum meroaom B mpubope ®M-56 mosie 3peHus ASTUTCS Ha JABE YaCTH?

dDoroMeTpus

1. HazoBute ocHOBHbIE (OTOMETPHUYECKHE BEJIMYMHBI — CHUJIa CBETA, CBETOBOW MOTOK,
OCBEIIEHHOCTb, SPKOCTh U UX €AMHUIIBL.

Kakue ncrounuku cBera noguuHsoTcs 3akony Jlamoepra?

Cdopmynupyiite 3akoH Jlambepra.

O6mbsacuute npuHIUN padoTsl poromerpoB Komu u Jlrommepa - bpoaxyHna.

Hapucyiite cxemy nuneiHoro goromerpa.

P ol

6.5. KonTpoJsbHbIe BOIPOCHI U 3aJaHUA JIS IPOBEIeHHUS MPOMEKYTOYHOM
aTTecTAllUM 10 UTOraM OCBOEHMSI JUCHUILIUHBI - lepeYeHb
IK3aMEeHAIMOHHBIX BONPOCOB:

1. YpaBuenus MaxkcBemnna. BosHoBoe ypaBHeHuUe. Y paBHEeHHUE BOIHBI. [1nockas
MOHOXpoMaTuyeckasi BoiiHa. OCHOBHbIE XapaKTEPUCTUKHU KOJeOaHUIN U BOJIH U UX
(bu3nYeCcKuil CMBICIL.

2. VYpaBHeHUs IJIOCKOU, chepruuecKor U HUINHAPUYECKON BOJIH. ['ayccoB Mmy4ok cBera.

3. IlpencraBiieHHE MOHOXPOMATHYECKUX BOJIH B KOMIUIEKCHOM Buae. KommuekcHas
aMIUIMTY/Ia BOJHOBOTO MOJIsL. YpaBHEHUE [ ebMrobLa.

4. llonepedHOCTh 3IEKTPOMArHUTHOM BOJIHBL. B3auMHasi OpueHTanust BOJIHOBOTO
BEKTOPA, BEKTOPOB 3JIEKTPUYECKOTr0 U MarHUTHOT'O TOJIEW B TUIOCKOW BOJIHE.

5. Tlonspuzanus MIOCKOM MOHOXPOMATHYECKOU 3JIEKTPOMAarHUTHON BOJHBI. THIIBI
MOJISIPU3ALIMN AJIEKTPOMArHUTHBIX BOJIH. JIMHENHO nossipu3oBanHas BojaHa. Kpyrosas
Y DJUIANTHYECKAs MOISPU3ALINH.

6. EcTecTBEHHBIN M YaCTUYHO MOJISPU30BAHHBIN CBET. CTENEHb MOISPU3ALIAH.
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7. DHeprus 3JIEKTPOMArHUTHBIX BOJH. [TOTHOCTE mOTOKA 3HEprun. Bexrop YmoBa-
[TolinTHra. THTEHCUBHOCTH CBETA.

8. CTosture 3JIEKTPOMAarHUTHBIE BOJIHBL. Y PaBHEHHUE CTOSIYEN BOJIHBI. ONTUYECKUIM
pe30oHaTop.

9. Peructpauus CTOSIYMX IEKTPOMArHuTHLIX BOJaH. OnbiT Bunepa. [[BeTHas
dotorpadus Jlunnmana u odbeMHas rojgorpamma JleHucroka.

10. KBa3uMoHOXpOMaTHYECKHE BOJHBI. M31ydueHre TUIOIBHOTO OCIUIUISATOPA.
PasnoxeHne o rapMOHHYECKUM COCTABIIAIOIINM. BpEMEHHON CIIEKTD.

11. MonynupoBaHHBIE BOJIHBL. AMIUIMTYIHAs U (pa3oBas MOAYISIMU. BoiHOBOI 1yr
KOHEYHOH JINTENbHOCTH. COOTHONIEHUE MEXAY JUIMHOM Iyra U IIUPUHOU
CHEKTPaJIbHOI'O UHTEPBAJA.

12.Cynepnio3uniusi ~ IBYX  IUIOCKHUX  MOHOXPOMATHYECKMX  BOJH  pPa3IWyHOU
4acToThl. buenns.

13.I'pynmnioBast ckopocts. @opmyiia Panes. lucnepcus ceera.

14. OtpakeHne U NpeIOMIICHUE CBETA Ha IJIOCKOM TPAHHUILIE pa3zieia ABYX H30TPOITHBIX
TURJIEKTPUKOB. BBIBO/ 3aKOHOB OTPAKEHUS U TIPEJIOMIICHUS.

15. CooTHOUIEHHST aMIUTUTY T MAJAAIOUIEH, OTPAKEHHON U MPEIOMIIEHHON BOJIH. BBIBOT
dbopmyn Openens. Cnencteust u3 hopmys Openens.

16. U3meneHnne napamMeTpoB BOJHBI IIPH OTPaKEHUU U IipenomiieHnnu. M3mMenenue dasbl
BOJIHBI IIPU OTPAKEHUU. 3aBUCUMOCTb KO3 (PULIMEHTa OTpaXKEHHS OT yria MaJeHusl.
N3menenue a3umyTa KoieOaHUM JTMHEMHO MOJSPU30BAHHOMN BOJIHBI IIPU OTPAKEHUU U
MIPEIIOMJICHUH.

17.Tlonsspu3anms cBeTa Npu OTPAKEHUH MO yriaoM bprocrepa. bproctepoBckue okHa B
ra3oBOM Jasepe.

18. CreneHnp nossipu3anii OTPaKEHHOTO U NpejaoMiIeHHOro ceeta. Crona CToserosa.

19. Oneprerrueckue Ko3HPUIMEHTHI OTPAKEHHSI U MPOIYCKaHMsI. 3aKOH COXPaHEHUs
sHepruu. KoagdunueHnTt orpakeHus npy Mporu3BOJIbHOM a3uMyTe JIMHEHHOM
nossipuzanuu. Koadduuuent orpaxeHus st ECTECTBEHHOTO CBETA.

20.IlonHoe BHyTpeHHEe oTpakeHue. OnTHuecKue 3IeMEHTbl U IpUOopkI, paboTaronue
Ha [TOJTHOM BHYTPEHHEM OTPAKEHUH. BOJIIOKOHHBIE U IIJIaHAPHBIE CBETOBO/BI.
Bonokonnas ontuka. HeonnopoaHast BojiHa BOJIM3H TPaHMIIBI pa3zesia Cpel.
HapymenHoe noiaHoe BHyTpEHHEE OTPaKEHUE.

21./3MeHeHne COCTOSHUS MOJISIPU3ALUN CBETA MPH ITOJTHOM BHYTPEHHEM OTPAKECHUH.
[Tapamnenenunen @penens.

22.OtpaxeHue cBeTa MOBEPXHOCTHI0 MeTalioB. KoagduimeHT oTpakeHus: METalJIoB.
['myOviHa MpOHUKHOBEHUS MPEIOMIIEHHON BOJHBL. VI3MeHeHne COCTOsIHUS
MOJISIPU3ALMN JIMHEWHO MOJISIPU30BAHHON BOJIHBI IIPU OTPAKEHUH TOBEPXHOCTHIO
METAJUIOB. DJUTUIICOMETPHSL.

23.PacrmpocTpaHeHue CBE€Ta B aHU30TPOITHOM cpeze. TeH30p TUAIEKTPUIECKON
MpOHUIaeMOCTH. OTHOOCHBIE U JBYOCHBIE ONITUYECKHE KPUCTAILIIBIL.

24.11nockas MOHOXpOMAaTHYECKas BOJIHA B aHU30TPOIHOU cpefie. B3aumHuas opueHTanus
BEKTOPOB 3JIEKTPOMAarHuTHOTO 1osisi. da3zoBast CKOPOCTH BOJIHBI B aHU30TPOITHOM
cpene. OOBIKHOBEHHBIC U HEOOBIKHOBEHHBIC BOJHBI.

25.YpaBHeHuUs AJis JIy4EBBIX CKOPOCTEN B OMHOOCHOM KpucTaie. [loBepxHocTH
JY4EBBIX CKOPOCTEH OOBIKHOBEHHOM M HEOOBIKHOBEHHOM BOJIH B OJTHOOCHOM
KpHUCTaJLIE.

26.[IpenomieHue cBeTa Ha TPaHULIE AHU30TPOIHOM cpenbl. [locTpoenus ['rolirenca mis
OJIHOOCHBIX KPUCTAJIJIOB.
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27.1lonspusanmoHHbie ycTporcTBa. Kpucramnmueckue miuacTuHku. KoMmneHcaTopsl.
[Tpu3msr Huxossa, Bommacrona. 3akon Mantoca.

28. IuxpOon4YHbIC MUIACTUHKH, TTOISTPOUIBL.

29. UckyccrBeHHast anuzoTponus. DoToynpyrocts. DIeKTpoOnTHIECKHE 3PPEKTHI
Keppa u [lokkensca.

30. Unrepdepenuns ceeta. BzanMHas KOrepeHTHOCTh BOJIHOBBIX MTPOLIECCOB.
NHTEHCUBHOCTD PE3yNBTUPYIOLIETO NOJISI IPU CYNEPIO3ULIUN IBYX CBETOBBIX BOJIH.
HNuTepdepeHninonHoe ypaBHeHHe. Y cI0BUS 00pa30BaHUsI MAaKCUMYMOB U
MUHUMYMOB HUHTE€HCUBHOCTH.

31. UnTepdepenunsi MOHOXPOMATUYECKUX BOJIH TOUEYHBIX HICTOYHUKOB. OCHOBHOE
ypaBHeHHE UHTEeP(HEPEHIIMN MOHOXPOMATHUYECKUX BOJIH (BBIBOJ YPABHEHUS C
WCIIOJIb30BAaHUEM BEKTOPHOM AMArpaMMbl U KOMIUIEKCHOW (POPMBI 3amucu Jist
ypaBHEHHs CBETOBOU BOIHBI). [IpocTpaHcTBEHHOE pacipeieieHie HHTEHCUBHOCTH B
uHTeppepeHnoHHoi kapTuHe. KonTpact (BUIHOCTH) HHTEPPEPEHIIMOHHBIX MOJIOC.

32. UnTepdepenuns miockux BoiH. [IpocTpaHCcTBEHHBIN epro moJoc.

33. Unatepdepenmus chepuueckux BosiH. Cxema HabOmoneHus nojoc FOHra u cxema
HaOmroeHus konenl Hptorona. Ontuyeckuil myTh, ONTHYECKast pa3HOCTh Xoa. CBs3b
pa3HOCTH (a3 BOJIH C UX ONTUYECKON pa3HOCTHIO X0a. Y clloBUs (hOpMUpPOBaHUS
CBETJIBIX M TEMHBIX HHTEPPEPEHIIMOHHBIX Tosioc. O0uias cxema uHTephepeHInn
BOJIH TOYEUHBIX UCTOUYHUKOB.

34. aTepdepeHIius_ MOHOXPOMAaTUYECKUX BOJH Pa3IUYHON 4acTOTHI. 3aBUCUMOCTh
Ha0J1t0/1aeMOI KapTHHBI OT MOCTOSIHHOW BpeMeHHU (OTONMPHUEMHHUKA.

35. Untepdepomerp Maiikenscona. iutepdhepomerp Maxa-llennepa.

36. UnTepdepennnsi KBa3MMOHOXPOMATHUECKUX BOJIH. DyHKIUS B3aUMHOU
KOI€PEHTHOCTH. CBETOBBIX BOJIH.

37. BpemeHHass KOTepEHTHOCTh CBETOBBIX BOJH. J[mHa BoaHOBOTO Iyra. Bpems u jummHa
BPEMEHHOU KOTepeHTHOCTU. COOTHOIIEHUS MEXTY BPEMEHEM KOI€PEHTHOCTH U
IIMPUHON CHEKTPAIbHOTO MHTEPBAJa.

38.3aBUCMMOCTb BUAHOCTU UHTEP(PEPEHLIMOHHBIX MOJIOC OT CTETIEHU BPEMEHHOM
KorepeHTHOCTH. [IpeaenbHas pa3HOCTh X0/Aa U MOJIHOE YKCIIO0 HAOII01aeMbIX
UHTEPPEPEHINOHHBIX TOJIOC.

39. CnexrpanbHas uateppeperuus (MHTepdepeHIrs npu OO0JIbIINX Pa3HOCTSIX X0/a).
Dypbe-CIEKTPOCKOIIHNS.

40. UntepdepeHiiys KBa3UMOHOXPOMATHUYECKUX BOJIH MPOTSHKEHHBIX HCTOYHUKOB CBETA.

41.1IpocTpaHcTBEHHAsE KOTEPEHTHOCTh. POJIb KOHEYHBIX pa3MEPOB UCTOYHUKA CBETA.
Nutepdepomerp FOnra. 3aBUCHUMOCTH pagnyca TPOCTPAHCTBEHHON KOT€PEHTHOCTH
OT YIVIOBBIX Pa3MEpPOB UCTOYHHUKA CBETA.

42.3Be3aublil uaTEphepomMeTp MaiikeabrcoHa U €ro COBPEeMEHHBIC MOTU(DUKAIUH.

43. Untepbepometp Panes. MaTepdepeHITMOHHBIEC OBITHI C IeJIEHUEM BOJIHOBOTO
¢dbponTa (bunpuzma Openens, 3epkana Openens, bununza buiie, 3epkaino Jlnoiiaa).

44, iaTepdepeHIIMOHHBIE TIOJIOCHI PABHOTO HAKJIOHA M PaBHOM TOMIIMHBL. OnTHYecKas
Pa3HOCTH XOJa JIy4eil CBETa IPU OTPAKEHUH OT T'PAHMI] INIOCKOTO MPO3PAYHOTO CIOA.
ITonocs! paBHOrO HakioHa. OnTrudeckuii KJIMH. [10710CHl paBHOM TONIIHUHBL.
WNuTtepdpepenunonnsiii onbiT HetoToHa, konbiia HetoToHa.

45.BnusiHAEe BPEMEHHON U IPOCTPAHCTBEHHOM KOT€PEHTHOCTHU CBETA IPU
MHTEPPEPEeHLINN B TOHKUX IJICHKAX.

46.1IpocBetnenue ontuku. HTepdepeHIIMOHHbBIE 3epKaia.

47. UntepdepeHiius noaspu30BaHHbIX BOJIH. HTEpdepeHns opToroHaibHoO
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MOJIAPU30BAaHHBIX IJIOCKUX BOJH. KpHcTamnnueckas niacTUHKA MEXIY ABYMs
MOJIAPOUIAMHU.

48.Muoromnyuesas uatepdepeniusa. Uurephepomerp @adbpu-Ilepo. Pactipenenenne
MHTEHCUBHOCTH B MHTEP(EPEHIIMOHHBIX KAPTUHAX B IPOXOSAIIEM U OTPaKEHHOM
n3nydeHuu. PasHocts a3 u pasHoCTh X0/a Jiydeit B untepdepomerpe @adpu-Ilepo.

49. JlazepHslii pezoHatop. MHTepdepeHnonnbie cBeTOPMIbTpbl. MHOTOCIIONHBIE
IU3JIeKTpUUeckue nHTepdepenmonnsie 3epkana. ®ororpadus Jlunnmana B
HaTypajibHBIX I[BeTax. ['omorpammsl JleHucroka.

50. udpakimus ceeta. [Ipunnuns [toiirenca u [Molirenca-®Openensi. 3oHb1 OpeHens.
Hudpaxus @penenst Ha KPYTiioM OTBEPCTHH U KpyrioM skpaHe. [IstHo [lyaccona.
Pacrnipenenenue ocBeleHHOCTH B TU(PPaKIIMOHHON KapTUHE B MONEPEYHOM
HaIpaBJICHUH U BJIOJIb OCU OTBEPCTHSI.

51.30HHas acTUHKA U €€ cpaBHEHUE ¢ TMH301. JInH3a Openens.

52. Audpaxus Opaynrodepa. Judpakuus Opaynrodepa Ha IpSIMOYTOIBHOM U
KpyriaoM oTBepcTuH. {udpakunoHHas pacXoIMMOCTh CBETOBBIX Iy4YKOB. JIa3zepHble
rayccoBbl y4ku. J(udpakiroHHas pacXoAUMOCTb U3JTy4YE€HHUS MOITYITPOBOJHUKOBOTO
naszepa.

53. AndppakIMOHHbIN Npeaen pa3pelieHusi ONTUYECKUX CUCTEM.

54. IudpakiuonHas pemnierka. AMIUTUTYAHbIE U Qa30Bble TU(PAKIMOHHBIE PEIIETKH.

55. udpakimonHas pemieTka Kak CrieKTpalbHbINA pudop. Paspemaromas cnocoOHOCTh
TU(PPAKIIMOHHON PELIETKH.

56. ®uznyeckue npuHLIMILI Toiorpaduu. ['onorpaduyeckue cxembl 3aMucu U
BOCCTAHOBJICHUS CBETOBBIX ITOJICH.

57.06bemHuble nudpakionnble pemeTku. Judpakaus bparra. udpakuus ceera Ha
aKyCTHYECKHX BOJIHAX.

58.IIpossienue s dexra Jomiepa npu untepepeHunu u aupaxauu ceeta. CaBur
YacTOThI CBETA NMpU AUPPaKINK HA IBUXKYILIEHCS TUPaKIUMOHHON pellIeTKe.
Hudpaxus Pamana-Hata Ha Oerymieil akycTuueckoi BOJIHE.

59. Iucniepcus ceta. I'pynnoBas ckopocTh cera. @opmyna Panes mist rpynnoBoi
ckopoctu. HopmanbHas 1 aHOMasbHas AUCTIEPCUSL.

60. Bpanienue HanpapiieHus MOJIIPU3alUY CBETa B MArHUTHOM Moiie — 3 ekt Papases.

61. EctecTBeHHOE BpallleHue HalpaBieHUs MOJIIpU3aluu cBeTa B cpeje. OnTuiyecku
akTuBHbIE cpenibl. [Tomspumerp.

62. Paccesinue cBeta. [lonspusanus ceeta npu ero paccestiuu. L[Bera Heba u 3apu.
[lonspuzanus ceera Heoda.

63.[IposiBineHne IBUKEHUS Cpelibl B MHTep(EepEeHIIMOHHBIX onbiTax. OnbIT Ou30.
O¢pdext Canbsika. Unrephepomerp Canbsika.

64.2¢dexr [Jomnepa B ontuke. [Ipossnenue s3¢pdexra Jlomiepa B cieKTpaibHbIX
UCCIIeI0BAaHUSX.

6.6. TeMbI NPAKTHYECKHUX 3aHATUI U KOHTPOJIbHBIX padoT

IlepeyeHb TeM NPAKTUYECKHUX 3AHATUH

I'eomerpuyeckas onTuka
[Tpunuun @epma. OnTudeckas pmHa nyTH. OTpakeHUE U IPEIOMIICHHE Ha
rpaHulie paszeina aByx cpen. [lomHoe BHyTpeHHEE OTpaKeHHUe.
[TonsiTue uneanbHOM onTUUecKoi cucteMsl. [Iperomienue cBera Ha chepruyecKkon
noBepxHocTH. Chepuyeckoe u miockoe 3epkaino. Dopmyrna TOHKON JTUH3HI.
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[TocTpoenue nzodpakeHre B TOHKUX JHH3aX. CUCTEMBbI U3 TOHKHUX JHH3.
3purenpHas Tpy6a u Mukpockon. dopmysa TOJICTOMN JTUH3BI.

CBolicTBa 3JE€KTPOMArHUTHBIX BOJH. [lonsipusanus cBeta
BonnoBoe ypaBHeHue. YpaBHeHue BoJHbI. [l1ockas u cepudeckue BOJHEI.
OcHOBHBIE XapaKTEPUCTUKU KoJeOaHuil 1 BoJH. MOHOXpOMaTu4yeckue u
HEMOHOXPOMATHUYECKHE BOJHBI. DHEPTHUs 3JIEKTPOMArHUTHBIX BOJIH. [IOTHOCTD
MOTOKa dHepruu. BomHoskle myru. CrieKTp BOJIHOBOIO IIyTa.
[onapuzarus 371eKTpOMarHUTHBIX BOJIH.
Crostume 3J1eKTPOMarHUTHBIE BOJIHBI.

OTtpaxkeHue u npesnomueHue ceeta. Dopmyisl Openens
3aKoHBI OTPAXKEHUS U MpesioMJIeHus cBeTa. [lolHOe BHYTpEeHHEE OTpasKeHHUE.
®opmyibl Openens. AMIUTUTYIHbIE U SHEpreTHUYecKue KO3 OUIIMEHTbI
oTpakeHus. MI3MeHeHre cOCTOsTHUS NOJIIpU3allii CBETa IIPU OTPAKEHUU.

OnTHKa aHU30TPOMHBIX CPell
[Ipenomienue cBeTa Ha TpaHULE aHU30TPOMHOMN cpenbl. [lonspuzannoHHbIe
yctpoiicTBa. [lonspounsl. 3akon Mantoca. [Inactunku A/4 u A/2.
[onspu3aoHHbIE TPU3MBI.

HUnTtepdepenius ceera
CrnoxxeHre MOHOXpOMAaTHYECKUX KoJieOaHuU. Y paBHEHUE UHTEpPEpEeHIINH
MOHOXpPOMAaTUYECKUX BOJH. MIHTepdepeHinst HEMOHOXpPOMATUYECKUX BOJIH.
CrerneHb B3aUMHOM KOT€pEHTHOCTH KosieOanuii BoH. MHTepdhepomeTpsl.
Pa3znocTth x0/1a BOIH B MHTEp(epomeTpax, pa3HOCTh a3 BoiaH. BpemenHas u
MPOCTPAHCTBEHHAsI KOTEPEHTHOCTh CBETA.
Konbia Hetorona. MaTepdepeniiys B TOHKUX IUIEHKaX.

Hudpaxius cBera
[Mpuniun [Noirenca-®Openens. udpakuus Ha KpyrioM oTBepcTrr. MeToa 30H
Openens. Audpakuusa Opaynrodepa. Judpakironnas pacxoJuMoCcThb CBETa.
JubpakuroHHBIN Mpeen pa3penieHus: onTuueckux cucreM. udpakunoHHbie
pemetku. Judpakimonnsie cnekTporpagsl.

TemMbl KOHTPOIBHBIX PadOT:
['eomeTpuueckast onTrka. TOHKUE U TOJCTHIC TUH3bI.
CBolicTBa 3JI€KTPOMArHUTHBIX BOJIH.
OTtpaxxenue u npenomieHue ceera. opmyisl Openens.
[onsapuzanus ceera. [lonsgpuzanioHHbIE ONTUYECKUE 3JIEMEHTHI.
Wnrtepdepenius cera. UatepdepomeTpsi.
Hudpakuus ceera. 3oHHas Teopus Audpakuuu. JuppakiimoHHbIe PEIIETKH.

A e

6.7. JIabopaTopHbie padoThl GU3NYECKOr0 MPAKTUKYMA 10 ONITHKE

I'eomeTpryeckasi ONTHKA

Jlabopamopnas paboma Ne 1. I3mepenne pOKYCHBIX pacCTOSTHUM JIMH3 TIPH
MOMOIIY MaJIOM ONTUYECKOW CKaAMbH.

Jlabopamopnas paboma Ne 2. Izmepenne napameTpoB GoTOOOBEKTHUBA MPU
MTOMOIIIM OOJIBIIION ONTHYECKON CKaMBbHU.
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PedpakTomerpus, poromerpusi, CIEKTPAJbHbIA AHAJIHU3

Jlabopamopnas paboma Nel. OnpeneneHue mokasaTess MPETOMICHHS KUIKOCTH
npu noMmonu pedppakromerpa UPD-22.

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUH.

Jlabopamopnas paboma Ne3. 3ydeHure MOTIOMIEHHUS CBETA C ITOMOIIBIO
dotomerpoB PIK-56I1IM u OM-56.

Jlabopamopnas paboma Ne 4. I3ydeHue qUCIepCUU CBETA C TTIOMOIIIBIO
CIEKTPOTOHHUOMETpA.

Jlabopamopnas paboma Ne5. KauecTBEHHBIN CIIEKTPaJIbHBINA aHAJIU3 C TIOMOIIIBIO
MOHOXpoMaropa YM-2.

IHoasipu3auus cBeTa

Jlabopamopnas paboma Ne 1. zydenue spdexra BpalieHus miocKOCTH
TIOJISIPU3AITHH.

Jlabopamopnas paboma Ne 2. ViccnenoBaHue SJUTUNITUYESCKH TTOSIPU30BaHHOTO
CBeTa.

HNurepdepenuns ceera

Jlabopamopnas paboma Ne 1. OnpeneneHue KauecTBa MOBEPXHOCTH ONTHUECKUX
JeTajiei MeToA0M MPOOHBIX CTEKOJI.

Jlabopamopnas paboma Ne 2. OnipefienieHue JUIMHBI BOJIHBI CBETA MPU
HaOmoaeHun kosel HproToHa.

Jlabopamopnas paboma Ne3. zydenvue unTepPepeHIInU CBETa OT ABYX IIEJCH.
W3mepeHre KOHLIEHTPAllMU U TIOKa3aTessl MPeoMIIeHUS
pacTBOPOB ¢ ToMoIIbio uHTepdepomerpa JIMP-2.

Jlabopamopnas paboma Ne 4. I3yuenue uHTEepPEpEeHIIH CBETA OT ABYX
OTBEPCTHU.

Jlabopamopnas paboma Ne 5. I3ydeHue npocTpaHCTBEHHOW KOTE€PEHTHOCTH CBETa
B uHTepdepeHnonHon cxeme FOHra.

Jlabopamopnas paboma Ne 6. Intepdepomerp MalikenbCoHa C J1a3epHbIM
HMCTOYHHUKOM CBETA.

JAudpaxuus ceera

Jlabopamopnas paboma Ne 1. OnpeneneHue JJIMHBI BOJHBI C TTOMOIIBIO
IUPPAKIIHOHHON PEIICTKH.

Jlabopamopnas paboma Ne 2. I3yuenue audpakuuy cBeTa Ha KPyriom
OTBEPCTHH.

Jlabopamopnas paboma Ne 3. Jludpakuus cBera Ha 00beMHON TUDPAKITNOHHOMN
pereTKe.
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7. JlaHHBIE JJI yueTa ycneBaeMocTH cTyaeHTOB B BAPC

7.1. YueOHbIi peHTHHT M0 AUCHUILINHE «ONTHKA) NPH NPOBeACHUHU
MPOMEKYTOYHOM aTTecTAlNu B (popMe IK3aMeHa

Tabauua 1.1. Tabnuia MakCUMaJIBHBIX OAJIJIOB 1O BUJIaM YYEOHOU JIEeATETbHOCTH

ITocemaemocts — 0-10 GaLIoB.

Kpurepun ouenku:

OTBEeTHI HA KOHTPOJIBbHBIE BOOPOCH - 0-10 0aioB.

Kpurepun
OLICHKMU:

OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 10 1-2 nekiusm — 1 6ai;

o 3-4 nexkuusiM — 2 Oanna;
o 5-6 nekuusM — 3 Oanna;
o 7 nekuusm — 4 Oanna;
mo 9-10 neknusiM — 6 0aIOB;

o 11-12 nekusim -7-8 0annos
o 13-14 nekumsim - 9 6amioB

o 15 nekmusm — 10 Oamnos

B OCTJIbHBIX cliydasix— () 0asios;

IIpakTuueckue 3anaTus. bamier 0-40.
[Tocemaemocts 0-10 0ayuIoB.

Kpurepnn oneHku:

Brinonsenue goMmarnaux 3aganuii 0-15 0auios.

Kpurepnn oneHku:

nocenieare Meaee 60% 3angaTuii 0 0amIoB
nocenienre ot 60% mo 70% 3ansTuii 2 6amia
nocenienue ot 71% no 80% 3ausTuii 4 6amra
nocenienue ot 81% mo 90% 3ansaTuii 6 6amIoB
nocenienue ot 91% mo 100% 3ausTuii 10 6amios

JIOMAITHUX 3aJaHuii — 15 0amios;

nocemenne MeHee 50% 3anatuii 0 6ayIoB
nocetnienne ot 50% mo 70% 3ausgrTuii 2 6auia
nocemenue ot 71% no 80% 3ausTuii 4 Oanna
nocetenne ot 81% 1m0 90% 3angaruii 6 6amwIoB
nocemenue ot 91% no 100% 3austuii 10 6ax10B

IIPpH TOJTHOCTBHIO IPAaBUJIbHOM BBIITOJIHCHHUHN CTYACHTOM

IIPpHU YaCTUYHO IIPaBUJIbHOM BBIITOJIHCHUHN (HpaBI/IJ'IBHO

BBITIOJTHEHHBIX 3a1annii — He MeHee 70%) — 10 6amios;

1 2 3 4 5 6 7 8 9
Tex- Jlabopar|[IpakTruec CamocTosTen Asromartusupo | pyrue BI/‘I’ZII)I [IpomexyTo
Cemectp OpHBIE KHe BaHHOE y4eOHOMH qHas Hroro
1007051 bHas pabora
3aHATUA | 3aHATUA TECTUPOBAHUC |ACATCILHOCTH | aTTCCTAllUA
4
20 0 30 10 0 0 40 100
IK3aMCH
Jlekuuu
bamnsr 0-20.
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® TIpY YaCTUYHO MPABUIHLHOM BBITOJHEHUH (ITPABUIBHO
BBITIOJTHEHHBIX 3a/1anuii — He MeHee 40%) — 7 6asioB;
® B OCTAJIbHBIX ciaydasx — 0 Gamios.
BrlinonHeHre KOHTPOJIBHBIX padoT 0-15 6amios.
Kpurepun oneHku: ® HE BBHINOJHEHUE KOHTPOJIbHBIX padboT — 0 6aios
BBINIOJIHEHUE 1-0i1 KOHTPOJIBHON paboTHI — 3 Oasia;
2-X KOHTPOJIbHBIX padoT — 6 Oaina;
3-X KOHTPOJIbHBIX paboT — 10 Oaios.
4-X KOHTPOJIBbHBIX paboT — 15 Gamios.

CamocrosiTeqibHasi padoTa N0 JJEKUMOHHBIM 3aHATHAM

bamnsr 0-10.

BrInosiHeHNE 3aJaHUN JUISL CaMOCTOSTEILHON paboThl M oOpMIICHHE OTYETA 110
HUM B PYKOIIMCHOM M II€YaTHOM (opMe C IPEACTABICHUEM YHUCIEHHBIX PAcUYCTOB,
rpadMKOB, pE3YJIbTATOB KOMIBIOTEPHOT'O MOJICJIMPOBAHMS, PUCYHKOB,
doTorpadmuii - 0-10.

Kpurepun oneHku: ® HE BBIMOJHEHUE 3aJaHUH JJI1 CAMOCTOSATEIbHON PaboThI
— 0 6ayutoB

BBINTOJIHEHME 1-r0 3amanust — 1 Oamr;

2-X 3aJaHui — 2 Oajuia;

3-X 3ajmaHuil — 4 Oaia;

4-x 3amaHui — 6 0aJIOB;

5-Tu 3agaHuii — 8 0aIOB.

6-tu 3aganuii — 10 6amioB.

ABTOMAaTH3MPOBAaHHOE TECTHPOBAHHE
OneHuBaHNE HE IPEYCMOTPEHO.

JApyrue Buabl y4eOHOi 1eiTeJILHOCTH
OueHnBaHUE HE NPETYCMOTPEHO.

IIpomexkyTOUuHas aTTECTALUSA

bamnsr 0-30.

[IpoMeskyTouHas aTTecTalus NPOXOJuT B (popMe WM YCTHOTO, UM MTUCBMEHHOTO

PK3aMeHa B BHUJE OTBETOB Ha JBa BOIpPOCA HK3aMEHAIMOHHBIX OWJIETOB M JIBYX

JIOTIOTHUTENIbHBIX BOIIPOCOB U3 MEPEYHSI KOHTPOJBHBIX BOIPOCOB JIJIsl MPOBEACHUS

MPOMEKYTOUHOM artrectanuu. B Oumierax comepkarcs 2 Bompoca M3 IMEpedHs

KOHTPOJIBHBIX BOITPOCOB ISl IPOBECHUS TPOMEKYTOUHON aTTECTAIIH.

[Ipy [UCTAaHIMOHHOM peXUME MPOBEJACHUS MPOMEKYTOUHOM aTTecTallui YK3aMeH

MPOXOJUT MNHUChbMEHHON (opme. B Ouserax comepkUTCs [Ba TEOPETUUYECKUX

BOIIPOCA U JBE 3aJla4l U3 Pa3HbIX Pa3/eoB COAEPKATEIbHON YaCTH JUCIUIUIMHBI.
Kputepuii olieHKM 0TBETa Ha KaXK]IbIil BOMPOC NPU MPOBEACHUU

MIPOMEKYTOUYHOM aTTeCTaluu:

® Ha BONPOC JaH MPAaBWIbHBIN, MOJHBIA, Pa3BEPHYTHIA OTBET (JIOMYCKAIOTCS
HE3HAUUTEIbHBIC MOrPEIHOCTH) — 12-15 6annos;
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Ha BOIPOC JaH TMPaBWIbHBINA, HO HEMOJHBIA OTBET (HampuMmep, MpPHU BHIBOJE
bopMyIbl, U3JI0KEHUU METOJla OTCYTCTBYIOT OTIEIbHBIE JIOTMUECKHE Ilaru;
JOTyIIeHa OMOKa MPU BBIUMCIECHUU; UMEIOTCS APyrue HeToyHocTH) — 8-11

0aJIoB;
Ha  BOIIPOC

JaH

KpaTKHUM

OTBET,

coaepIKaIIun

TOJIBKO

BEPHO

chopmynupoBaHHbIe (HAKTHI (JOMYCKAIOTCS HE3HAUYUTEIIbHBIC MOTPEIIHOCTH) —

4-5 6aJuIoB;

cyxxaenus — 1-3 Oanna;

B OCTJIbHBIX cliydasix — 0 6anios.

Ha BOIIPOC OaH KpaTKI/Iﬁ OTBCT, conepmamnﬁ OIINOOYHBIE NpCaACTaBJICHUA U

Taxkum oOGpazoM, MakCUMaJIbHO BO3MOXKHAsl CyMMa 0ajlyioB 3a JICKIIMOHHBIE U
MPaKTUYECKUE 3aHATHUS CTyAeHTa 3a 4 ceMmMecTp MO AuciuIbinHe «OnTuka
cocrasiser 100 6amtoB.

Tabauuna 2.2 TaGnuna nepecyuera MOTy4eHHOW CTYJIEHTOM CYMMBbI 0aJlIOB MO
nucuuruinae «ONTHKa» B OIEHKY (9K3aMeH ):

80 - 100 6aymoB «OTIIMYHOY
60 — 79 Gamos «XOPOIUIO»
30 - 59 Gamos «YJIOBJICTBOPUTEIILHOY
0 - 30 GamoB «HEYJOBJIETBOPUTEIHHO»

7.2. YueOHbIi peHTHHT M0 AUCHUIUVINHE «ONTHKA) NPH NMPOBeIeHUH

MPOMEKYTOYHOM aTTecTanuu B popme 3a4éra

Tabauua 1.1. Tabnuia MakKCUMaJIBHBIX OAJIJIOB 1O BUJIaM YYEOHOMU JIeATETbHOCTH

1 2 3 4 5 6 7 8 9
Tex- Jlabopar|[IpakTruec CanmocTosTen Asromartusupo | pyrue BI/‘I')Z[I)I [IpomexyTo
Cemectp OpHBIE KHe BaHHOE y4eOHOMH qHas Hroro
1007051 bHas pabora
3aHATUA | 3aHATUA TECTUPOBAHUC |ACATCILHOCTH | aTTCCTAllUA
4
0 40 0 40 0 0 20 100
3a4geT

JlabopaTopHbIe 3AHATHSA

bamner 0-40.

Cnava yCcTHOTO ¥ MUCbMEHHOT'O OTYETA 110 JJaOOpaTopHOil padorTe.

Kputepun ouneHKH: OTBETHl Ha YEThIPE TEOPETUUYECKHMX BOIPOCA IO JAHHOU
nabopaTtopHOi paboTe MpU MPABUILHOM BBINIOTHEHNUN SKCIIEPUMEHTAIBHON YacTH

1ab0paTopHOM pabOThl K OOPAOOTKU PE3YyIbTATOB AIKCIIEPUMEHTOB, 0-8 6aIIOB.

® OTCYTCTBHE OTBETOB Ha BONpOCH! — () 0auIoB;
® OTBET Ha OJJMH KOHTPOJIBHBIN Borpoc — 2 Oania;
e OTBET Ha JIBa KOHTPOJIBHBIX BOIIpoca — 4 0asia;
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® OTBET Ha TPU KOHTPOJIBHBIX BOIMIpoca — 6 OaIoB;
® OTBET HA YEThIpE KOHTPOJIbHBIX BOMpoca — 8 OaJIoB.

[IpenycMOTpeHO BBINIOJIHEHHE 5-6 jabopaTopHBIX paboT. MakcuMalbHOE
KoJmyecTBo O0atoB — 40.

CamocTosiTesibHast padoTa
bamnnsr 0-40.
M3ydyeHne  TEOpPEeTHUECKUX OCHOB  JIabOopaTOpHBIX  paboT, MpOBEICHUE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jabopaTopHbiM paboTaM B PYKONMHCHON W/WiIW medaTHOW ¢opMe C
MIPEICTABIICHUEM YHCIICHHBIX PacueToB, TpaMKOB, PE3yJIbTATOB KOMIILIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, GoTorpaduii - 0-40 6anios.
Kputepun oreHKu:
[IpaBuIbHOCTH OOPMIICHHE OTYETA.
e oTyeT 0oPOpMIICH C TPyOBIM HapYIICHUEM TIPEABSIBIICMBIX TpeOoBaHUH — 0
0aJIoB;
e oTyeT OPOPMIICH C HE3HAYUTCIIBHBIMUA HAPYIICHUSIMH MPEAbIBIAEMbIX
TpeboBaHuii — 3 Gaia;
e oT4eT OPOPMJICH B COOTBETCTBHUH C MPEIBABIIEMBIMU TPEOOBAHUAMH — 5
OaJIIoB.

IIpomexkyTOUHAs aTTECTALIUSA

bamnnsr 0-20.

[TpoMesxyTouHas aTTeCTAIMs MMPOBOJMUTCS MO COBOKYIMHOCTH BCEX BBITOJTHCHHBIX
1a00paTOPHBIX PaboT.

Kputepun oreHku:

KonumdecTBo  3auTeHHBIX  J1a0OpPaTOpHBIX  paboT. 3a OJHY 3a4YTCHHYIO
nabopaTopHyto paboTy BhICTaBIIsIeTCs 4 Oaa.

[Ipy HaguuMu S5 3aYTEHHBIX JIAOOPATOPHBIX PabOT CyMMa OaJIOB COCTaBJISCT
MakcuMalibHOE uucio 20 6aios.

Takum 00pa3oM, MakCUMaldbHO BO3MOXKHasi cymMma OajuloB 3a J1abOpaTOpHbIE
3aHATUSA CTyfeHTa 3a 4 cemecTp mo aucuuiminHe «Onrtuka» coctaBisier 100
0aJoB.

Tadauna 2.1. Tabnuua nepecuera MOJYYEHHOW CTYACHTOM CYMMBI OajsIoB IO
muciuiuinae «OnTrkay (1abopaTopHbie 3aHATHS) B OLICHKY (3a4eT):

60 OasutoB U OoJIEE «3aYTEHO»

59 GaIoB U MeHee «HEC 3a4YTCHO»
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8. YueOHO-MeTOANYecKOEe H HH(POPMAILHOHHOE 0DecnedeHHe TUCIANINHDI
«OnTukay

a) 1uTepaTypa:
8. YueOHo-MeTOAHMUYECKOE H HH(POpMaHOHHOE o0ecneYeHHe JHCIHIIHHBI
«Onruka»

a) JMTepaTypa:
Byrukos, E. Y. Ontuka : yuebnoe nocobue / E. Y. Bytukos. — 3-¢ u3a., non. — Cankr-
[letepOypr : Jlanp, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — Teker : a3nekrpoHHSBIi //

Jlaub: snekTponno-6ubmoteynas cucrema. — URL: https://e.lanbook.com/book/168365 (nara
obpamenus: 09.02.2022).

Cragee, C. K. OcHosl ontukH : yuebnoe nocobue / C.K. Cradees, K.K. bospckui,
I'.JI. Bammauna. — 2-e u3n., ucnp. u gon. — Caunkr-Ilerepdypr : Jlans, 2021. — 336 c. —
ISBN 978-5-8114-1495-6. — Texcr : anexrponHuslii // JIaHb : aneKTpoHHO-OHOIHOTEYHAS
cucreMa. — URL: https://e.lanbook.com/book/169379 (nata obpamenns: 09.02.2022).

Kamreesckuit, H. Y. BonroBas ontuka : yuebHoe nocodue / H. Y. Kannteesckuit. — 5-e u3n. —
Cankr-IlerepOypr : Jlans, 2021. — 480 c. — ISBN 978-5-8114-0666-1. — Texkcr :

3JIeKTPOHHEI // JIaHb: 3nexTpoHHO-OnbMHoTeuHas cucrema. — URL:
https://e.]lanbook.com/book/167685 (nata obpamenus: 09.02.2022).

Ps6yxo, B. I1. BonnoBas ontuka. CoopHEK 3a1a4 : yueOHOe mocobue s By3os / B. I1. Psadyxo.
— Cankrt-IletepOypr : Jlanp, 2022. — 156 c. — ISBN 978-5-8114-8870-4. — TekcrT :
snexTpounsiii // Jlaub : snekTpoHHO-0uGMHOTEUHAs cucTema. — URL: )
https://e.lanbook.com/book/200372 (nata obpamenus: 09.02.2022). %

0) UHaTepHeT-pecypcesl:

Buzeo neximm: Omsuka. Orruxa. Biuneonexinm Ousrexa: nexroprit MOTH. Jlexipm C.M. Kozena.
http://lectoriy. mipt.rw/course/Physics-Optics-SMK-Lects/ http://optics.sgu.rw/lectorium/optics_kozel
Bupeo nexipm: «@usuxa. Orrmixay. Buneonexipm Guzrexa: nexroprit MOTH. Opuvrkin B.A.
JlonomuTebEbIe ceMuHaphL, hitp:/lectoriy. mipt.rw/course/Physics-Optics-VAO-AdSems/
O6mmit pusuyeckuii mpaktakyM. Ontuka. http://optics.sgu.ru/library/education/laboptics
Psatyxo B.I1. C6opuuk 3ana4 mo obmeMy kypey ¢u3nku. Bonnosas ontuka. — CI'Y. Kadeapa
oty ¥ 6rodporonmku. 2011. 100 ¢. http://optics.sgu.ru/library/education
http:/library.sgu.rw/uch_lit/51.pdf
VueOHO-MeTOIHYECKHE MaTePHAIB 110 ONTHKE, pasMelleHHble Ha aTepHET-caliTe Kadenpsl
OTHKH H 6uopoTonukH http://optics.sgu.rw/library/education
1) Usyuenue s¢dexTa nposBICHUS IPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETA B
unTeppepennuonnoi cxeme KOHra B IeMOHCTpalMOHHOM 1 Ta60paTOPHOM IKCIIEPHMEHTE,
B.I1. Pa6yxo, O.A. Ilepenenuusina, A.A. Yaycckuii.
http://optics.sgu.ro/_media/library/education/pros_coher.pdf
2) O noxanu3anuy uHTEPHEPSHITMOHHBIX TTOJIOC B JaCTHYHO KOrepeHTHOM cBeTe, B.I1. Pabyxo,
O.A. Tlepenemnpina http://optics.sgu.ru/_media/library/education/lowcohinterf.pdf
3) O rpaduueckux (hopMax 0TOOpaXkeHHs COCTOSHMS IOIIpH3aUK onTHYecKHX BoyH, B.IL
Psadyxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O monsapuzanuu KoneGaHuil ONTHIECKOro MO U MoJIApH3aluy nyyka csera, B.I1. Pabyxo
http://optics.sgu.ru/_media/library/education/field polarization.pdf
5) Korepentssiit 1 HekorepeHTHEIH cBeT, C.A. Ko3noB.
http://optics.sgu.rw/_media/library/education/coherence.pdf
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NPOrpaMMHoOe ol0ecrneyeHue:

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

Cpencta mpocMoTpa TeKCcToBbIX ¢aiiinoB: Adobe Reader; Foxit Reader; Djvureader.
I'padnueckue penakropsl: Inkscape, Irfan View, Imagel, OpenOffice Draw.

NnxeHepHble pacyeTsl, IOCTpOoeHUs rpadukoB, oOpadoTka nzobpaxenuit: GNU Octave,
QtiPlot.

pexoMeHyeMasi JJuTepaTrypa:

BbytukoB E.W. Ontuxka. - C.-IlerepOypr: Hesckuit {uanext: BXB-IletepOypr. 2003. - 480
C.

JlanacOepr I'.C. Ontuka. U3nanue 5-e. - M.: Hayka, 1976. - 928 c. 3ganue 6-e. - M.:
Hayxka, 2006 - 928 c.

AxmanoB C.A., Hukutun C.}O. @usnyeckas ontuka: YueOHUK. - M.: M3a-Bo Mock. yH-
Ta, 2004. 656 c. ISBN 5-211-04858-X

CagenneB 1. B. Kypc o6mieit puszuku. B 3-x 1. T.2.9nekTpruecTBO U MaruHeTusM. BoTHbLL
Ontuka. 9-e uzn. Yu-e noc-e B 3x tomax/U.B. Casensen; M: Actpens ACT 2005, 2007 —
336 c:

Cradees C.K., bospckuit K.K., bamuuna I'.JI. OcnoBsl ontuku. M3gatensctBo: C.-I1.
N3p-Bo «IIutepy, 2006. — 336 c.

CuyxuH /. B. O6mwuii kypc ¢pusuku. Yueb. nocodue. B 5-tu tomax. T.4. OnTuka
VYuebnoe nocodue aisa BY3 B 5Stu tomax/ [I.B. CuByxun - M; ®USMATIIUT, 2005-2006
-792 c.

INopenuk I'.C. Konebanus u BoiHbl. BBenenue B akycTUKy, paguopHu3uKy U ONTUKY. 3-€
3. - M.: ®U3MATIINT, 2008. — 656 c. 9bC AUCBYKC

Canex B., Teitx M. Onrruka u horornka. [IpuHIMILI M TpUMEHEHUS, TIep. ¢ aHriI. B 2 T.
M.: U3n-Bo «Mutenmexty, 2012. T.1. 760 c. T2. 784 c.

MartseeB A.H. OnTuka. - M.: Beicimas mkomna, 1985. - 351 c.

Uneuuesa E.H., Kynespos 10.B., MarseeB A.H. Metoauka pemenus 3aaay ontuku. /Ilon
pen. A.H.MartseeBa. — M.: U3a-Bo Mock. yH-Ta, 1981. — 232 c.
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9. MatepuajibHO-TeXHHYECKOe obecneyeHne JTUCHUIINHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTEePUATbHO-TEXHUYECKOe oOecreyeHmne

Kommneke npubopoB U yCTpOHCTB JJisi (PU3MYECKUX AEMOHCTpPALUU MO OMNTHKE,
KOJOCKOIl U JEMOHCTPAlUi OITUYECKUX SBJICHUW U, KOMIBIOTED U
MYJIbTUMEIUAHBINA TPOEKTOP, LU(PPOBaAs KaMepa.

JIeKUMOHHBIN 1eMOHCTPALUOHHBINA KOMILIEKC Kaeapbl ONTHKH U
0nopOTOHNKHU:

JIAK-1. | 'eomeTpuueckast ONTHKa C JIa3€pHBIM ITyYKOM cBeTa. Pacxosdmuiics,
CXOIAIIUICS, TApAJIIENbHBIN, TOMOIIEHTPUYECKUI ITyUYKH CBETA.
Cobwuparoras 1 paccenBaroiue JMH3bI. OTpakeHHE U MPETOMICHUE
naszepHoro nydka. [lonHoe BHyTpeHHee oTpaxenue. [IpsamoyronsHas
IIPU3Ma, IEHTAIPU3Ma U YTOJKOBBIA OTPAXKATEIIb.

JIAK-2. | Ilonepeunocts cBeToBOM BOJHBIL. [lonsponn. JInneliHasd noaspusanus mydka
ceera He-Ne nasepa.

JIAK-3. | I3MeHeHne cOCTOSHUS MOJISIPU3aliy J1a3€pHOr0 ITyYKa CBETA MPHU
OTPaXEHHUHU OT JUAIIEKTpUKA. OTpakeHNEe JTMHEHHO NOJISIPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1o yriaoM bprocrepa. MI3MeHeHne coCTosIHUS
MOJISIPU3ALIAHN JIA3€PHOTO MyYKa IIPU ITOJIHOM BHYTPEHHEM OTPAXKEHUU.
[IpeBpamenre NUPKYJISAPHO NOJAPU30BAHHOTO ITyYKa B AJUIMITUYECKU
MOJISIPU30BAaHHBIN. YacTU4YHAs U MOJIHAA MOJSpU3aLis CBETA IIPU
OTPaKCHUU OT MOBEPXHOCTHU IHUAJIEKTPUKA. YT0a bprocrepa.

JIAK-4. | IIpeoOpa3oBanue TUHEHHO MOJISIPU30BAHHOTO JIA3€PHOTO MyYKa B
HUPKYJISAPHO MOIspU30BaHHbIN MydoK. Kpucrannuyeckas ¢azoast
wiactuHka A/4. Tlnactunka A/2.

JIAK-5. | Iongpuzaunonnsie npusmbl Hukoist, Bonnacrona. Ilonsipouns.

JIAK-6. | UatepdepeHiius moasipu30BaHHBIX BOJH. AHU30TPOIHBIC TUIACTHHBI MKy
nossipounnaMu. Hasenennas anuzorponus. PoToynpyrocrs.

JIAK-7. | Uarepdepennus ceera. MaTepdepomerp MalikenbcoHa ¢
MOHOXPOMAaTHYECKHUM (JIa3epHbIM) HCTOYHUKOM cBeTa. HTepdepenuus
chepruecKHx U INIOCKUX MOHOXpoMaTH4eckuX BoJiH. [lomock! paBHOM
TOJIIMHBI U PABHOTO HAKJIOHA B JIA3€PHOM H3JTyYEHUHU.

JIAK-8. | Murepdepomerp MaiikenbcoHa ¢ MPOTSKEHHBIM HCTOYHUKOM OEJIOro CBETA.
D¢} dexTl MpocTpaHCTBEHHOM JIOKaIU3aluu nojioc. BiusHue BpeMeHHO 1
IIPOCTPAHCTBEHHON KOT€PEHTHOCTH.

JIAK-9. | Uatepdepeniimonnsiii onbIT KOHra ¢ 1a3epHbIM U IPOTSHKEHHBIM TETIOBBIM
WCTOYHHKAMH CBETa. BiMsiHUE MPOCTPaHCTBEHHOM KOT€PEHTHOCTH.
(Mcnonp3oBanue cnenuanbHOro JupakiimOHHOTO0 ONTHYECKOTO PJIEMEHTA).

JIAK-10. | Audpakuus nazepHOro mydka cBeTa Ha KpyrjioM oTBepcTud. Judpakius
Openens u Opaynrodepa (qudpaxius OJIUKHETO U AATBHETO MOJIEH).
3onHas miactuaka @penens. JInnza Openens.

JIAK-11. | dudpakius nazepHOro MydyKa Ha OAHOU U IBYX HIENSIX (Tudpakius
®paynrodepa). JAudpakiinoHHbIe peleTKu B KPACHOM U 3€JICHOM JIa3€PHBIX
My4YKax cBeTa. AMIUIMTYHbIE, ()a30BbIE M OTpakarolue AUPPaKIIMOHHbIE
pemietku. OTHOMEPHBIE U IByXMEpPHbIE TU(PPaKIIMOHHBIE PELIETKH.
O6bemHas nudpakunonHas pemerka. Jludpaknus bparra.
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JIAK-12. | JudpakuroHHble oNTHYECKHE 3JeMeHThI. [Ipomyckatoiue roiorpaMmal.
['onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpapuueckas
UHTEPPEPOMETPHSL.

JIAK-13.| ducnepcus cBeTa u BemniecTBa. Paznoxkenue myuka 0e1oro cBeta Ha
CHeKTpalibHbIE cocTaBisitomue. [IpemomieHne KpacHOTO U 3€JIEHOTO
JIA3€PHBIX MYYKOB CBETA.

JIAK-14. | PaccessHue cBeTa MyTHBIMM cpellaMu. PaccesiHue TuHenHO
NOJIIPU30BAHHOT O JIa3epHOTo nydka. [lonsprsanys paccesHHOTO CBeTa.

JIEKIIMOHHBIN JEMOHCTPAMOHHBIA KOMILIEKC 10 ONITHKE B KOJJICKIIUU
HHCTUTYTA (PU3NKU:

JIJ14.1. | Ilonspu3aTopsl 1 aHAIU3ATOPHI.

JIJ14.2. | JIBoliHOE JIyyenpeaoMIEeHUE B KpUCTaIaX UCIAHACKOrO IIMNaTa.

JIJ14.3. | JIBoliHOE JIy4enpeaoMIEHUE B HEKPUCTAIUTMYECKUX Teslax.

JI[14.4. | [lonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTuueckas NoJspu3aLusl.

JIJ14.6. | cKkyccTBEeHHass aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®@penens.

JIJ14.8. | Ilonockl paBHO# ToMIMHEI (KoJibIla HpI0TOHA, MBUIBHBIC TJICHKH).

JI14.10. | dudpakuus oT OJHON IIEIH.

JIJ14.11. | dudpakuus Ha Kparo dKpaHa.

JI14.12. | AubpakiimoHHbIE PEIIETKH.

JIJ14.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TeXHUYECKOe o0ecreyeHmne

[IpakThKy™m MO onTuke 3aHMMAaeT nomernieHue B 70 M>. B MIPAaKTUKyMeE pa3MEILECHbI
22 yCTaHOBKH JJIsl BBIOJHEHUS 22 71a00paTOpHBIX paboT Mo GoToMeTpuH, (pusndeckon u
reOMeTpUYEcKol onTuke. B ycTaHOBKAaxX MCHONB3yeTCs KaK KJIACCHUYECKOEe ONTUYECKOe
o0opy/i0BaHME, TAK U COBPEMEHHbIE ONTHYECKHUE YCTPOMCTBA U MpuOops! (hoTorpaduu
YCTAaHOBOK M MPUOOPOB pa3MelleHbl B y4eOHO-METOAMYECKHX PYKOBOJCTBaX K
nmabopaTopHbIM padoTam http://optics.sgu.ru/library/education/laboptics ).

KonnyecTBO ycTaHOBOK M IUJIOWIA[b IOMEIICHHS HE MO3BOJISIIOT PEaln30BaTh
(bpoHTaIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COAEpPKAaHUS TUCHUIUIMHBI «ONTHKAY.
[ToaToMy peanusyercs OJHOBPEMEHHOE BBIMOJIHEHHE PabOT MO pa3Iu4HbIM pasjaeiam
IUCHMIUIMHBL. Takas BO3MOXKHOCTh 0O€CleunBaeTcss JOCTATOYHO MOJAPOOHBIM U
MCYEPIBIBAIOUIUM  TEOPETHUECKUM OMNHCAHHMEM B METOAWYECKUX PYKOBOJICTBAX
coJiepKaHus BceX J1abopaTopHbIX padoT mpakTUKyma. Bece MeToanueckrue pykoBOJCTBA K
nabopaTopHbIM paboTaM HUMEIOTCA B 3JEKTPOHHOM (opmaTe M JIOCTYIHBI Ha caiite
kadenpel ONTUKM U OMO(POTOHMKHM,  peanu3yloUledl  JaHHYI0  JUCHUIUIMHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble YCTAHOBKHU M NIPUOOPHI GU3HMIECKOr0 NPAKTUKYMA 110 ONTHKE
IIpuGopsI 1 YCTAHOBKH 110 FeOMETPHYECKOI ONTHKE

Bonbmas ontudeckast CkaMbs ¢ OOJBITUM KOJUTUMAaTOPOM — 2 YCTaHOBKH.
Marnast ontudeckasi CKaMbsi — 3 yCTaHOBKH.
3putenbHas Tpyoa. Mukpockon.
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IIpudopsI ¥ yCTAHOBKH 10 pe()paKTOMETPHH

Pedpakromerp UPD-22.

Wnrtepdepomerp JINP-2

IIpudGopsI M YCTAHOBKH 110 CIIEKTPOCKOIUH
CreKTporoHHOMETD.

MonoxpomaTtopa YM-2.

IIpudopsI ¥ yCTAaHOBKH AJI51 M3y4YeHHs UHTepdepeHunH cBeTa

[IpoOHbIe (3TaIOHHBIE) CTEKIIA

Muxkpockorn ¢ ycTpoWCTBOM JJIsl HAOMIOJCHUS U U3MEpPEHUsl HHTeP(EPEHIIMOHHBIX KOJIEL]
HeroTona

NuTtepdepometp KOHra ¢ nonynpoBoJHUKOBBIM JIa3€pOM Ha MaJIOW ONTHYECKOMN CKaMbe.
NuTtepdepometp KOHra ¢ npoTsskeHHBIM HCTOUHHUKOM O€JI0T0 CBeTa ¢ AU(PPaKIIMOHHBIM
ONTHUYECKUM 3JIEMEHTOM C IBOMHON MUKPOCTPYKTYPOIl.

HNutepdepomerp MaiikenbcoHa C MOIYITPOBOAHUKOBBIM JIA3€POM

IIpudopsl ¥ yCTAaHOBKH AJI51 M3y4eHHs AU paKkuuu cBeTa

Maunas onTudeckasi ckambsl JAJ1s U3y4eHUs! AUPpaKIMK CBETa HA aMIUIUTYJHBIX U (a30BbIX
TU(PPaKIMOHHBIX PEIIEeTKaX.

YcranoBka ans uzydenus auppakuuu Openens u Opaynrodepa Ha KPyriioM OTBEPCTHH.
YcTaHoBKa C MOIYIPOBOIHUKOBBIM JIa3€pOM U 00beMHOI rosiorpadudeckoil 1uppakimoHHON
pelmeTKon

IIpuOopsbI M YCTAHOBKY JJIA U3YYEeHH S MOJISIPU3ALUM CBETA

[Tonspumerp.

VYcTaHoBKa U1 HCCIIENOBaHUS IUIMIITUYECKH MOJSIPU30BAHHOIO CBETA.

IIpuOopbI M YCTAHOBKY JJIA U3YYEeHHSI MOTJIONIEHUS CBeTa

®oromerp ®IK-56IIM u ®M-56.
doromerp DM-56.

[IporpamMmma cocrtaBieHa B cooTBercTBUM ¢ TpeboBaHusimu PI'OC BO no
HanpasieHuo noarotoBku 03.03.02 ®Puszuka (npoduns ''KomnbroTrepHble
TE€XHOJIOTHH B MeIUIHHCKOH (puzuke'')

ABtOp:
npodeccop Kadeapsl ONTUKUA U OHO(DOTOHUKH,

1.¢h.-M.H., mpodeccop B.I1. Psa6yxo

[Iporpamma akTyaau3upoBaHa U 0J00peHa Ha 3acelaHuH Kadeaphl ONTHKU U
ounodoroHuku, mpoTokos Ne 05/23 ot 22 mas 2023 ropa.
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