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1. Ileau ocBOeHUSI TUCHMILIMHBI

Ienu ocBoeHus nUCHUILIMHBI «ONTHKAa» COCTOAT B 00ECTICUCHUHU CTYACHTOB
3HAHUSMH U HaBbIKAMH B OOJACTU MAaTEMaTHYECKHX U €CTECTBEHHO-HAYYHBIX
3HaHUH, CBSI3aHHBIX C OJIHUM U3 OCHOBHBIX Pa3/iesoB (DU3UKU - ONITUKHU, BHIPAOOTKE
MPAKTUYECKUX HABBIKOB pelieHus (U3MYecKuX 3ajad B o0nactu puznueckon u
TEXHUYECKOW ONTHKWA, B Ppa3BUTUM Yy OOYYAIONIUXCS TOHUMAHHS POJHU
(dbyHIaMEHTAIbHBIX 3aKOHOB (M3UKM KaK OCHOBBI [IJIi ONMHUCAaHUS M aHalu3a
MPUPOJIBI pa3HOOOPA3HBIX SIBJICHUN OKpYXKaromero Mupa, B (HOPMUPOBAHUH Y
oOyJaromuxcs GyHIAMEHTAIBHBIX (PU3HMYECKUX MPEICTABICHUN NI BBIPAOOTKHU
CIIOCOOHOCTEM K CaMOCTOSITEJIbHBIM METOJlaM HAay4YHOTO HCCICIOBaHHUS U
MBIIIUICHUSI, B TIOJYYEHUH BBICHIETO MPOPECCUOHATBHO MNPOPUIMPOBAHHOTO
o0pa3oBaHus, MO3BOJISIONIETO BBIMYCKHUKY YCHENIHO paboTaTh B M30paHHOM
chepe nesrenbHocTH B P® u 3a pybOexom, o00ganath YHUBEPCAIbHBIMH,
obuenpodeccroHaIbHbIMU u npodecCUOHAILHBIMU KOMIIETCHIUSAMHU,
CIIOCOOCTBYIOUIMMU €0 COLUAIbHON MOOMIBHOCTH, BOCTPEOOBAaHHOCTH HA PBIHKE
Tpy/Ja U yCIeHON MpodheCCHOHAIBHOM Kaphepe.

2. MecTto nrucuumiinibl B cTpykrype OOII 6akanaBpuara

Huciummmaa b1.0.13 «Ontuka» otHOcuTCca K O0s3aTenpHol yacTu bioka 1
- JHucuumnuasl  (Monynu) ydeOHoro 1uiana. [IpenonaBaHue IUCHMILTAHBI
ocymiecTBisieTcst B 4 cemectpe. s yCBOECHUS TUCHUIUIMHBI 00y4aeMblil TOIKEH
obOnmagath 0a3oBOM  (PUBMKO-MATEeMAaTHYECKOW  MOATOTOBKOHM, HeoOXoauma
COJZIEpKATEIbHO-METOANYECKAS B3aUMOCBSI3b C MATEMATUYECKUMHU JUCHUILIMHAMUA
(«Marematnueckuii ananu3z u TOKID», «AHanuTudeckas reoMeTpusl U JIMHEHHAsS
anrebpa», «BeKkTOpHbI U TEH30pHbINH aHAIU3», U (PUINYECKUMU TUCUHUTUITMHAMU
(«Mexanukay», «MonekynsapHas Gusuka», « ANEKTPUUECTBO U MATHETH3IM ).

CryzneHTbl AOHKHBI UMETh HABBIKM CaMOCTOATENIbHON padoThl ¢ y4eOHBIMU
nocoOussMM M MOHOTrpapuyeckod y4yeOHOM JuUTepaTypoid, yMeTb peuaTh
¢usnueckne 3agaud, TpeOyrolmue OpUMEHeHus AuddepeHIuaibHoro U
MHTETrpajJbHOr0 MaTeMaTHYECKOro anmapara, yMeTb MPOU3BOAUTH MPUOIMIKEHHbIE
npeoOpa3oBaHusl AHAIUTHUYECKUX BBIPAXKEHUH, HMMETb HaBBIKM pPa0OThl Ha
KOMITbIOTEpE C MaTeMaTHMYeCKUMH IakeTaMu mnporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpaduueckum (Hampumep, OriginPro), rpaduueckum
MakeToM s cXeMHbIX pemeHuil (Hampumep, CorelDraw) u  TekcTOBBIMU
(manpumep, MS Word, MS Excel) pemakTtopamu, yMeTb NpOrpaMMHpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pellieHus (PU3NYecKuX 3ajad, UMETb HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAIBHBIX YCTAHOBKAX, YMETh O(QOPMISATH
pE3yNIbTaThl HKCIEPUMEHTOB C HKCIIOJNB30BAHUEM TIpaUyecKoro Marepuaia U ¢
OLICHKOM NOTPELIHOCTEN U3MEPEHUN.

3HaHus, MONYYeHHbIE TPU OCBOCHMH JUCHUIUIMHBI «OMNTHKa», HEOOXOIUMBbI
IpU OCBOCHHMM CIENYIONUX JAUCHUIUIMH «ATOMHas M sijaepHas (usukay,
«OnexkrpoguHamukay, «Teopus konebanuit», «Teopus koneGanmii», «Teopus
BOJIHOBBIX TMponeccoBy, «Cratuctuueckas paauodusuka», a Takxke psaa
CHEeIUaNTbHBIX IUCIMIUINH, CBI3aHHBIX C BOJTHOBON (DU3UKOM.
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3. Pe3yabTarnl 00yuyeHus: 0 Jucuuiinae «Onruka

Koa n Koa u HauMeHoBaHue

HAauUMCHOBaHUEC HHAUKATOPOB AO0CTHUKE- Pe3yJ’[LTaTbI Oﬁy‘lel-ll/lﬂ

KOMIICTCHIIUH HHUsl KOMIICTCHIIUHU
OIIK-1. 1.1_B.OIIK-1. O6nanaer | *3HaTh:
Crniocoben 0a30BBIMU 3HAHUSMU B - IPUPOJy CBETa U CBOMCTBA ONTUYECKUX BOJIH,
MIPUMEHSITh o0racTu BbICIIEH (yH1aMEHTaJIbHbIE ONITUYECKUE SIBICHUS U
0a30BbIC 3HAHUS | MaTeMaTUKHU, QUUKH, 3aKOHBI ONITUKH;
B 00J1aCTH paanoduzuKu u - (popMalIbHBIE - MATEMATHUYECKUE METO/IbI
¢bu3uku 1 AJIEKTPOHHBIX MPUOOPOB, | omucaHus PU3NUECKUX SIBJICHUM B ONITHKE.

paanodu3uKu u
WCIIOJIb30BaTh UX
B
npodeccuoHanbH
on
NEeSTETLHOCTH, B
TOM YHCJIC B
chepe
Me1arOru4ecKomn
NEeSTETHHOCTH

HEOOXOINUMBIMHU IS
pa3paboTKu U
IKCIUTyaTaIuu
PaIOdIEKTPOHHBIX
YCTPOMCTB, NPOBEACHUS
HAaYYHBIX HCCJIEOBAaHMI
B 0051aCTH pagrousuku
Y MOJICITMPOBAHUS
KOJIeOATEeIIbHBIX U
BOJTHOBBIX ITPOIIECCOB B
CUCTEMAX Pa3INYHOMN
TIPUPOJIBI.

*YMeTh:

- HCTI0JIb30BATh B MPAKTUYECKUX 3aa4ax
KayecTBEHHbIE (pU3MUECKHE MPeICTaBICHUS,
MaTeMaTU4YECKHE U BBIYUCITUTENIbHBIE METO IbI
aHaJin3a sIBIEHUN U 3(PPEKTOB B ONTHUKE.
*Bragers:

- MaTeMaTUYECKUMH U BHIYMCIUTEIbHBIMU
METO/IaMU aHaJIu3a BJICHUN U 3()PeKTOoB B
OTITHKE.

3.1_B.OIIK-
1.Cnoco0OeH npuMeHATh
UJIeH U METOJIBI U3
npyrux obnacrei
¢bu3uky B paguopusuke
(«dusuka nus paauo»).

*3HaTh:

- ONITUYECKUE SBJICHUS U METOJbI PELLICHUS
(bu3nyecKux 3a/1a4 B ONTHUKE;

- MaTeMaTU4eCcKhe MOJIENIM BOJIHOBBIX SIBJICHUM
B (pU3MUECKOM ONTHUKE;

- METOJbl M1 METOJ0JIOT 0 MAaTEMAaTUYECKOTO
aHaJIM3a U MOJIETTMPOBaHUs (PU3HUECKUX
SBJICHUN U 2PPEKTOB;

*YMeTh:

- pemiath yuyeOHbIE 3aJa4l 110 OCHOBHBIM
paznenaM (pU3HUecKOo ONTUKH;

- HCTI0JIb30BaTh MaTEMaTUYECKHE MOAETU
BOJIHOBBIX IIPOLIECCOB JIJISl pEeLIEHUs 3a7a4
(bM3UYECKON ONTHKHU;

- IPUMEHSATH GUZNYECKUE 3aKOHBI [Tl pEIICHUS
MIPaKTUYECKUX 3ajad.

*Brnaners:

- METOJaMH pellleHus GU3NUECKUX 3a1a4 B
OIITHUKE;

- METOJaMH U METOJI0JIOTHEN MaTEMaTHYECKOTO
aHaJIM3a U MOJIETTUPOBaHUs (PU3HUECKUX
SIBJICHUN U 5P PEKTOB B ONTHUKE.

4.1_B.OIIK-1. Umeet
HE0OX0IMMbIE HaBbIKH
U1 IPUMEHEHUS
MIOJIyYE€HHBIX B 00JaCTH
¢bu3uKK 1 paanoGu3nKu
3HaHUs B cepe
I1€JarOTHYECKON

*3HaTh:

- (u3MYeCcKyro MPUPOIY CBETA U €r0 CBOICTBA;
- pyHIaMeHTaJIbHbIE ONTHYECKUE SBJICHUS U
3aKOHOMEPHOCTH B3aMMO/IEHCTBUSI CBETA C
BEILECTBOM;

- MaTeMaTU4YEeCKUE METO bl ONIUCAHUS
(bu3NYECKUX SIBJICHUN B ONTHKE.
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NEeATEIIBHOCTH. *YMeETh:

- HCTI0JIb30BaTh B 00pa3oBaTeIbHON
JeSITeIbHOCTH KaueCTBEHHbIE (PU3UUECKHEe
MPEeACTABJICHUS B 00JIaCTH ONITUKH,
MaTeMaTU9YEeCKHE M BBIYUCIUTEIBHBIC METOIBI
aHaJin3a sIBIEHUN U 3(PPEKTOB B ONTHUKE.
*Brnaners:
- IeJJATOTHYECKUMH HABBIKAMH ITPHUMEHEHHSI
Ka4eCTBEHHBIX (PU3MUECKUX TPEACTABICHUN B
00JTaCTH ONTHKH, MATEMAaTHICCKUMU H
BBIYMCIIATEIIEHBIMU METOIaMU aHAIHM3a SIBICHUN
1 3 (HEKTOB B ONTHUKE.

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

Crniocoben Obnanaer HaBbIKaMU - pU3NYECKYIO CYIIHOCTh ONTUYECKUX SBJICHUIN

MIPOBOTUTH MIPOBEACHUS 1 3aKOHOB OINTHUKH, TEOPETUUECKUE U

OKCIEPUMEHTANb | CAMOCTOSITENIbHBIX SKCIEPUMEHTAJIbHBIE METO/IbI U CPEJICTBA

HbIE U HAyYHBIX UCCIICIOBAaHUI | HAOIIOJCHUS U U3yUCHUS ITUX SIBICHUHA U

TEOPETUYECKUE Y aHAJIM3a MOJIYYEHHBIX | 3aKOHOMEPHOTEH.

Hay4HbIE pe3ynbTaTOB. *YMeETh:

UCCIIEI0OBaHUs - HaXOJWTh ¥ KPUTHYECKU aHATH3HUPOBATH

00BEKTOB, MH(OPMALIHIO O TEOPETUYECKUX U

CUCTEM U AKCIEPUMEHTAJIBLHBIX METOJaX UCCIIEJOBAHUS B

IIPOLIECCOB, ONTHKE, O BO3MOKHOCTH MPAKTUYECKOTO

oOpabaTsIBaTh 1 WCIIOJIb30BAHMSI ONITUYECKUX SIBIICHUN U

MIPEJICTaBIATh 3¢ deeKToB.

AKCIIEPUMEHTAIb *Bnaners:

HBIC TaHHBIC

- HaBBIKAMH TEOPETUYECKOIO U
SKCIEPUMEHTAIBLHOTO aHAIN3a ONTUYECKUX
SABJICHUH, 2P PEKTOB, CXEeMHBIX PELICHUN U
MPUMEHEHHS] ONTUYECKUX METO/IOB
UCCIIEIOBAHUS ISl PELIEHUS PAKTUYECKUX
3ajadu.

4.1 _B.OIIK-2. Brnageer
criocobamu 06paboTKH
SKCIEPUMEHTAJILHBIX U
YHCJIEHHBIX JIaHHBIX C
HCI0JIb30BAHUEM
METO/I0B
MaTeMaTU4eCKON
CTaTUCTUKH U
rpaduyeckoro
MIpE/ICTaBICHHUS.

*3HaTh:

- c11ocoObl 00pabOTKU U MPEJICTABICHUS
SKCIEPUMEHTAJIbHBIX JIaHHBIX B ONTHUKE,
CIIO0COOBI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN B
OTITHKE.

*YMeTh:

- aHAJIM3UPOBATh U 00pabdaThIBaTh JaHHBIE
ONTUYECKUX IKCIIEPUMEHTOB C OIICHKOU
TOYHOCTH PE3yJIbTaTOB MPOBOAUMBIX
U3MEpPEHUH.

*Biagers:

- METOJAaMHU U criocobamu 00pabOTKU JaHHBIX
ONTUYECKUX IKCIIEPUMEHTOB, CIIOCOOAMHU
MIPE/ICTaBICHUS] TaHHBIX SKCIIEPUMEHTOB U
OLICHKH ITOTPEIIHOCTEN pPe3yIbTaTOB U3MEPEHUI
B ONTHKE.
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4. CTpyKTYpa U cofepKaHue TUCHUIUIMHBI «ONTHKA»

OO6masi TPYIOEMKOCTh AMCIUIUIMHBI cocTaBisieT 180 dwacoB - 5 3adeTHBIX
equHulbl, u3 HUX: 30 yacoB - nekmuu, 30 yacoB - nmaboparopHbie 3aHsATHSA, 30
4acoB MPaKTHUECKUE 3aHATUS, 54 Yaca - caMOCTOsITeIbHas padoTa, MOATOTOBKA K
3a4eTy M 9K3aMeHy — 36 4acoB.

4.1. CTpyKTypa IMCHUATLIHHBI

Pa3zgen nucnuniMHbl

CeMm
ecTp

Hepnen

cemec
Tpa

Buasbl yueOHoii padoThl,

BRJIIOYasi

CaMOCTOSITEbHYIO
padoTy CTYAEeHTOB U
TPYAOEMKOCTH (B 4acax)

Jlekmum

Cp

JIao-ubIe
3AHATHA
IIpakr.
3AHATHA

DopMbl TEKYLETO
KOHTPOJIs
ycneBaeMOCTH
(no Heoenam
cemecmpa)
Dopmbl
NPOMEKYTOYHOU
arTecTalnuu (no
cemecmpam)

1. DnekTpoMarHuTHbIE
BOJIHBI ONITUYECKOTO
nuanasoHna. [lTonspuzanus
CBETa

1-3

Kontponshbie
BOIIPOCHI.
Ortuer 1o n1ab.
pao.

2. OTpaxxenue u
MpeJOMIICHHE CBETa

4,5

Kontponsnbie
BOIIPOCHI.
Ortuer 1o n1a6.
pao.

3. OnTuka aHU30TPOIHBIX
cpen. Kpucramnoontuka

6,7

Kontponshbie
BOIIPOCHI.
Ortuer 1o n1ab.
pao.

4. Nntepdepenuus cBera

8-11

Kontponshbie
BOIIPOCHI.
Ortuer 1o 11a6.
pao.

5. dudpakmus cera

12-16

Kontponshbie
BOIIPOCHI.
Ortuer 1o 11a6.
pao.

Hroro:

30

30 | 30 | 54

JK3aMeH,
3auer

KouTtpoJsb

36

IIpomexyTouHas
arrecranus

3ader no
J1a0OpPaTOPHBIM

padoram.

JK3aMeH

O01mas Tpya0eMKOCTh

180
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4.2. ConeprkaHue JUCUUNINHbBI

1. |Beenenue. Ontuka B cOBpeMeHHOH (u3nke U TexHuke. KpaTkas uctopust pasBuTHs ONTUKU
1 OCHOBHBIE pa3JIeNibl ONITUKU: FEOMETPUUECKas, BOJHOBAs, KBAHTOBAs ONTHKA, TEXHUYECKAs
ONTHKA, (DU3HOJIOTHYECKAsT 1 OMOMEIUIIMHCKAsL ONTHKA, (POTOHUKA.

1. OneKTpoMarHUTHbIe BONIHbI ONTUYECKOro AMana3soHa.
NMonapusaunsa ceeta

2. |OnTuyeckuil [uana3oH 3J€KTPOMAarHUTHBIX BOJIH. ICTOUYHUKY U IPUEMHUKH CBETA.
VYpaBHenus Makcsenna.

CamocTrosiTe/IbHO: YypaBHEHHs] MakcBellia B MHTErpajibHOM Gopme U ux gusndeckas
uHTeprpeTanys. BoIBoJ BOJHOBOTO ypaBHEHUS JJIsl SJIEKTPUUECKOIO MOJI U3 YpaBHEHUI
Makcsema.

BonHoBoe ypaBHeHue. YpaBHeHue BosHbl. [1nockas u chpepuueckue BosiHbl. OCHOBHbBIE
XapaKTEePUCTUKH KOJI€OaHHUM U BOJIH U UX (pU3MUECKU CMBICI (aMILTUTY/a, (a3a, yacTora,
KpyroBasi 4acToTa, JUIMHA BOJIHbI, BOJTHOBOE YKCJIO0, BOJIHOBOM BEKTOP, (pa3oBasi CKOPOCTb,
(GPOHT BOJIHBI, BOJTHOBBIE IOBEPXHOCTH).

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

3. |DHeprus IeKTPOMAarHUTHBIX BOJIH.
[InoTHOCTH MOTOKA SHEeprun. Bexkrop YmoBa-IlolinTuHra. IHTEeHCMBHOCTH CBETA.

4. |HemoHoxpomaruueckre BOJIHbI. MoayIupoBaHHbIE KOJI€OaHUS U BOJHBIL.

AMrIuuTynHas, Gpa3zoBasi, 9aCTOTHASI MOAYJISIIIUU KOJICOAHHI 1 BOJIH.

Pa3no)xeHne BOJIHBI 0 TAPMOHUYECKUM COCTABJISIOLIUM.

Bonnosble 11yru. CriekTp BoIHOBOTO 1yra. COOTHOIIEHHE MEXAY JITMHOM 1[yra ¥ IHUPUHON
CIEKTPaJIbHOTO UHTEpBaia. Bpems u 1amMHa KOrepeHTHOCTH BOJIHBI.

buenus BonH. Cynepro3uniys IByX MOHOXPOMATHYECKUX BOJIH PA3IMYHON YaCTOTHI.
I'pynnosas ckopocTs BoJHBL. Dopmyna Panes 11 rpynmnoBoi CKOPOCTH.

5. |Honsgpu3zanys 3I€KTPOMArHUTHBIX BOJIH. [onepedyHOCTh 2IeKTPOMAarHUTHOM BOJIHBI.
B3aumnas opueHTanus BEKTOpoB 3eKTpuueckoro E, maruutHoro H 1 BOJTHOBOTO BeKkTopa k
B 2JIEKTPOMAarHUTHOW BOJIHE.

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

Kpyrosas (1pkynspHas) ¥ 3JUIMIITHYECKAs TOSPU3ALIHH.

CnyyaiiHas (xaoTUyeckas) HOJsIpU3alysl BOJHBI - €CTECTBEHHBIN CBET.

6. |Crosiune IEKTPOMArHUTHBIE BOIHBI.

VYpaBHeHHE cTOSTYEN BOJIHBIL. Y3JIbl U yYHOCTHU B CTOsIYEH BosiHE. ONTUYECKUH J1a3epHBbIH
pE30HATOP.

CamocrositesabHo: OnbiT Bunepa o gpororpadudeckoii 3anucu cTosiueii BOJHbI CBETA.
I1BetHas dotorpadus Jlunnmana. O6bemHast rojiorpamma JleHucroka.

2. OTpaxeHue v npenomMmrieHme cBeTa

7. |OTpaxeHue U NpeIOMIICHUE CBETa HA MIJIOCKOW TpaHUIle pa3jiena IBYX U30TPOIHBIX
JOUDJIEKTPUKOB.

3aKOHBI OTPAXKEHUSI U TIPETIOMIICHUSI.

®opmynsl OpeHes.

CamocrosiTesbHO: BeiBos hopmyn Openenst 11 aMILTUTYTHBIX KO3(QPUIIMEHTOB
OTpa)KEHHMsI CBETA.

8. |CaenctBug us popmya @penens.

N3menenue (a3bl BOJIHBI HAa T IPU OTPAKEHUU.

H?:MCHCHI/IC COCTOAHUA HOHprI/ISaHI/II/I CBETa HpI/I OTpa)KeHI/II/I nu HpeJ'IOMJ'ICHI/II/I.
JluneitHas nomsipu3anysi OTPaXEHHOTO CBETa IPU OTPAKESHHUH 1101 yriioM bprocrepa.
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OHepreTUYecKkre KO3PPUIIMEeHTH OTPAKEHUS U TPOMYCKAHHUS.

3aKOH COXpaHEHHs SHEPTUU IIPU OTPaKEeHUH U rpenomiieHuu ceeta. Koadduuuent
OTpaX€HUsI PU MPOU3BOJILHOM a3UMYyTe JIMHEWHOMN MOJIspU3alvy MaJaroIlero CBeTa.
KoabdunmenT oTpakeHns eCTECTBEHHOTO U IUPKYIISIPHO NOJISPU30BAHHOIO CBETA.

10.

[TonHOE BHYTPEHHEE OTPAKEHHUE.

[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTpaKeHUs. [Ipu3Mbl TOJTHOrO BHYTPEHHETO
oTpakeHUsl. BOJIOKOHHBIE U NJIaHAPHBIE CBETOBO/IBI.

Heonnopoanast BosiHa BOJIM3U I'paHULlbl pa3ziesia cpel pU MOJIHOM BHYTPEHHEM OTPaKEHUU.
W3meHeHne coCTOsIHUS NOJISIPU3AL[UU CBETA [TPU ITOJIHOM BHYTPEHHEM OTPAKEHUH.
CamocrosiTesabH0: BeiBoa u3 dpopmyn Openens BEIpOKESHHM 715 CABUTA (a3bl BOJIHBI IPH
IIOJIHOM BHYTpPEHHEM oTpaxkeHuu. [IpeoOpasoBaHue TUHEIHO MOJISIPHU30BAHHOIO CBETA B
LUPKYJISPHO MOJISIPU30BAHHBIN IIPU [TOJIHOM BHYTpEHHEM oTpakeHuu. [lapannenenumnesn
Dpenes.

11.

CamocrosiTesibHO: OTpaxkeHHe CBeTa NOBEPXHOCTHI0 MeTaiioB. Koadduunent orpaxenus
MeTauoB. [ TyOMHa MTPOHUKHOBEHUS MPEJIOMIICHHON BOJTHBI. MI3MeHEHHE COCTOSTHUS
MOJISIPU3aLMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI IPU OTPAYKEHUH MOBEPXHOCTHIO METAJIJIOB.

3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12.

PacnpocTpaneHue cBeTa B aHU30TPOITHOM CpeEIe.

OnTryecku aHU30TPOITHBIE cpeibl. OTHOOCHBIC U ABYOCHBIE KprcTauibl. OOBIKHOBEHHAS U
HEOOBIKHOBEHHAsI BOJIHBI B KPUCTAJLTIE.

[ToBepXHOCTH JTy4EBBIX CKOPOCTEN OOBIKHOBEHHOM U HEOOBIKHOBEHHON BOJIH B OJIHOOCHOM
KpHCTaJIE.

CamocrosiTesabHo: [Ipenomiienre cBeTa Ha rpaHUIe aHU30TPOIHOM cpenbl. [locTpoenus
['roiirenca st OTHOOCHBIX KPUCTAIIOB.

13.

[Tonspu3anoOHHbIE YCTPOWCTBA.

Kpucrannnueckue $azoBbie Iu1acTUHKUA A/4 U A/2.

[Ipu3ma Bosutacrona.

CamocrositesabHo: npusmbl Hukouis, Pomona u Cenapmona.

Juxpouunsle nosspuzaropsl. [lonspoussl. 3akon Mamtoca.

HMHTEeHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CUCTEMBI «JIBa MOJIIPU3ATOPA C
KPHUCTAJUIMYECKON (pa30BOM MIIACTHHON MEXKTY HUMHI.

CamocrositeabHo: JXKuakue kpucramisl v XKK sxkpanbl.

14.

WuaynupoBaHHas ONTHYECKAsk aHU30TPOTIHSL.
CamocrositenbHo: ®otoynpyrocts. Jnekrpoontuueckue 3¢ dexrs Keppa u [lokkensca.
OnTuueckuii 3¢ dexr Keppa. Maranroontuueckuit 3¢ dext Keppa.

4. NHTepcdepeHUnsa cBeTa

15.

WuTepdepeHnus MOHOXpOMATUYECKUX BOJIH.

YcnoBust 06pazoBaHusi MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTU. MIHTEphepeHInOHHbIE
nosiocsl. UIaTepdepennrionnoe ypapuenue. Kontpact nHTephepeHIIMOHHBIX MOJIOC.
CamocrosiTesnbHo: MHTepdepeHnys 1ByX MIOCKUX BOJIH — IIEPUOJ] 10JOC B 3aBUCUMOCTH OT
yria cxoxJieHus: BoyiH. MHTepdepennust 1ByX chepruuecKux BOJIH.

16.

WuTtepdepeHins HEeMOHOXPOMATUYECKUX BOJIH.

B3aumHas HEKOrepeHTHOCTb BOJIH OT (U3UYECKU Pa3HbIX UCTOYHUKOB. [TosryueHune B3auMHO
KOT€PEHTHBIX BOJIH B ONTHKE — UHTEPPEPEHLIMOHHbBIE YCTPONUCTBA U UHTEPHEPOMETPHI.
WuTepdepomeTpsl ¢ JesieHneM BOJIHBI 110 aMIUIUTY/IE U 110 BOJIHOBOMY (poHTY. OnTHueckas
Pa3HOCTh X0/1a BOJIH B MHTEP(EPEHIIMOHHBIX YCTPOUCTBAX U UHTEPPEPOMETPAX.

CBs3b pazHOCTH (a3 BOJH € MX ONTHYECKON Pa3HOCTBIO X01a. Y Ci10BUs (JOPMUPOBAHUS
CBETJIBIX U TEMHBIX MHTEP(HEPEHLIMOHHBIX MOJIOC.

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

BpemMeHnHas KOrepeHTHOCTh CBETA.

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

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

18.

HnTtepdhepomMeTpsl ¢ ACICHUEM 10 aMILIUTY/IE.

WuTtepdepomerprl Maiikenbcona u Maxa-Llenaepa.

CamocrosreabHo: Konbsia Hetotona. Marepdepomerp duszo.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

HNutepdepomerp FOura. Ilepuon narepdepennronnsix nojoc FOura. bunpuzma @penens.
CamocrosiTeabHo: Ouszepkaia Openens, Oununza buiie, 3epkano Jlnoiiaa. BeiBon
BBIPKCHUS IS IEpHOIa HHTEPPEepeHITMOHHBIX osioc FOHTa.

19.

[TonepeyHas NpOCTpPaHCTBEHHAs KOT€PEHTHOCTb.

Ponb KOHEUHBIX pa3MepoB UCTOYHMKA CBETA MpH uHTeppepenuuu. Jmna (paguyc)
MONEPEYHON KOT€PEHTHOCTHU BOJIH OT MPOTSHKEHHOI'O HCTOYHHKA.

D¢ dexT nonepeuHoil 1eKorepeHTHOCTH BOJIH B MHTEppepomerpe FOHra.
3Be3aHbIN nHTEphepoMeTp MalKeIbCOHA U €r0 COBPEMEHHBIE MOU(PUKAIINH.

20.

MHorosyueBas UHTEphEpEHLHUS.

Nurtepdepomerp @adpu-Ilepo. MnTeHCMBHOCTD cBeTa Ha BbIxoJe HHTEphepomeTpa Padbpu-
[lepo B mpouieaniemM u 0TpaxxeHHOM cBeTe - (hopmyiia Diipu.

[Ipumenenne unreppepomerpa @adpu-Ilepo B BricOKOpaspeliaomeid CieKTpoCKOuy.
JlazepHbIil ONITHYECKUN PE30HATOP.

CamocrosteabHo: aTepdepennnonnsie cBeToGuIbTpbl. MHOTOCIOWHBIE
IUdJIeKTpUueckre 3epkaia. [IpocBeTiieHrne MoBepXHOCTEN ONTUUYECKHX JAETaleH.
®dororpadus Jlunnmana B HaTypaJbHBIX 1[BeTaX. ['ojorpaMmel JleHucroka.

5. Oudpakuma ceeTta

21.

Hudpakuus ceera. [Tpunuun [Noirenca u npuniun Irolirenca-®penens. JudpaxnuoHHblit
uHTerpai. Judpakuus cBera Ha KpYIrJioM OTBEPCTUU U KPYIJIOM 3KpaHe. 30HHAs TEOPHs
O®peneist. Bexropusle nuarpammsl. [1atHo ITyaccona.

AmmuntyznHas v (a3oBasi 30HHbIE IIIACTUHKU DpeHens.

22.

Hudpakuus Opayarodepa - audpaxims 1anbHEro mosis, 1n(pakius B napauieabHbIX
aydax. Judpakmus Opaynrodepa Ha mean U Ha TPSIMOYTOJIBHOM OTBEPCTHH.
Pacnipenienenrie HNHTEHCUBHOCTU B TU(GPAKIIMOHHOMN KapTHHE.

Kaprtuna nudpakuus @paynrodepa Ha KpyrjioM OTBEPCTHH.

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

23.

JudpakuronHas peuerka. Pacnpenenenue MHTEHCUBHOCTH B KapTUHE AUdpakiuy Ha
mieneBoi qudpakimoHHon pemietke. PazoBbie AUGPAKIIMOHHBIE pemeTkr. OTpaxaronme
mudpaknoHHbIe pemeTky. J(ndpaknnoHHbii ciekrporpad.

CamocrosiTesbHo: Pa3pemiaronias ciocoOHOCTh AM(PaKIMOHHON PEIEeTKU U
JU(PPAKIIMOHHOTO CIEKTPOMETPA.

24.

O6beMHbIe TU(PAKIMOHHBIEC PELIIETKY.
Hudpakuus bperra-Bynbda. {udpaxius cBeta Ha aKyCTUUECKUX BOJIHAX.

25.

PuznuecKrue TPUHIKILI ONTHYECKOH rogorpadum.

Cxema 3aIicH roJiorpaMM B BOCCTaHOBIICHHS C TOJIOTPAMMBI OIITHYECKOTO BOJIHOBOTO TTOJISL.
OOBeKTHasA ¥ OIIOPHAS BOJHEI B ToJiorpaduu.

CamocrositeabHo: OO0beMHast rosiorpamma J[eHUCIOKa U BOCCTAaHOBIICHUE
rojorpaguueckoro nzodpaxenus B 0enom ceere. L{udposas ronorpadusi.
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TEOPETUYECKHUN MUHUMYM
MO BOJTHOBOM ONITUKE

1. 3axoHbl oTpaxkeHus u npeaomiieHus. [lokasaTens npeaomieHus.

2. llonnoe BHyTpeHHee oTpaxeHue. [IpenenbHplil (KpUTUYECKUI) YTOJl MaieHusl.

3. YpaBHeHus miockoi u cepuueckoit BoH. [IpocTpancTBeHHBIN 1eproT BOJIHBI (IJIMHA BOJIHBI),
4acTOTa, BOJHOBOM BEKTOP, (pa3a BOJIHBI.

4. Crosyas 31eKTpOMarHUTHAas BOJIHA. ¥Y3JIbl U MyYHOCTH CTOSTYEH BOJIHBL, UX MEPUO/I.

5. Ionspuzanus ceera. JInHEWHO NoJIAprU30BaHHas BOJIHA. LIMpKyIsipHAst ¥ 3JIunTHYECKas
noJispu3anui. XaoTUYECKH MOJAPU30BAHHBIN CBET — €CTECTBEHHBIN CBET.

6. CriocoObl MOTyYeHUs TUHEWHO, IIUPKYISIPHO WM JUIUNTHYECKH TOJIIPU30BAHHOTO CBETA.

7. ®opmynsl Openens — puznueckuil cmpici. Cnenctsus u3 Gopmyn Opexens.

8. Dddext bproctepa. Yron bprocrepa.

9. OnTuuecku aHU30TpoOMHAs cpebl. OnTHYecKas OCh B aHU30TPONHOM cpene. OObIKHOBEHHAs U
HEOOBIKHOBEHHAsI BOJIHBI B KpUCcTaiie. J|BOMHOE TydenperoMiieHure.

10. [IpeoOpazoBaHre COCTOSIHUS MOJSPU3ANNN CBETA (PA30BBIMU KPUCTAUTMYECKUMHU TUIACTUHKAMMU.

11. onsapouasl. 3akon Mamntoca. [lonsipuzaninoHHbIE TPU3MBI.

12. UnTepdepenius ceeta. Y paBHeHHE HHTEPPEPEHIUN MOHOXPOMATUYECKUX BOJIH.

13. KorepenTtHocTh cBeTa. B3auMHas KOrepeHTHOCTh CBETOBBIX BOJIH.

14. BpemeHHasi KOTepeHTHOCTb cBeTa. [lonepeunas mpocTpaHCTBEHHAs: KOT€PEHTHOCTh CBETA.

15.UnTepdepomerpsl. OnTudeckas pa3HOCTh xo/1a. CBs3b pa3HOCTH (a3 ¢ Pa3HOCTHIO X0/1a BOJH B
uHtephepomerpe.

16. Unrepdepomerp FOura. Unteppepomerp Hotorona. Konbia Herotona.

17. Uuatepbepomerp Maiikenbcona. Untephepomerp Maxa-llennepa.

18.YcnoBus s 0Opa3oBaHUs CBETIBIX M TEMHBIX HHTEP(EPEHIIMOHHBIX M0JIOC - YCIOBUS JUIs
pasHocTH (a3 U 1JI pa3HOCTU XO/1a BOJIH.

19. dudpakuuu ceeta. [Ipunnun ['toiirenca u npunuun I'roiirenca-dpenerns.

20. dudpakunoHHas pacXxoIMMOCTb ITyYKOB CBETA. YTOJ AU(PPAKIIMN CBETa HA OTBEPCTHH B
HEIMPO3pa4yHOM 3KpAHE.

21.IlpenenbHble nonepeyuHble pa3Mepsl c(HOKYCUPOBAHHOIO ITy4yka cBeTa. JudpakunoHHbIi mpenen
pa3pelieHns ONTHYECKUX cucTeM (GOPMUPOBAHUS U300PAKEHUS.

22. AmmnutynHas ¥ ¢pa3zoBas AUPPaKIMOHHBIE PEILIETKU. Y paBHEHUE JJIs TJIaBHBIX MAaKCHUMYMOB
IUppakiuuy Ha JUGPAKIIMOHHON pelIeTke.

23. CnekTpalibHble U3MEPEHHUS C IOMOIIIbIO AU(PpaKIMOHHON pemeTKu. udpakuoHHbIi
crieKTpomeTp. Paspelienue crnekTpaibHbIX JIMHUH.

24. Indpakuus cBeTa Ha 00bEMHON AUPPAKIIMOHHOM pemieTke. YpaBHenue bperra-Bymnbda.

25. IlpuHIUITBI OITUYECKON ToJIoTpadum.
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu peanuzanuu TUCUMIUIMHB «ONTHKAa» UCIOIB3YIOTCS CIECIYIOIIUE BUJbI
y4eOHBIX  3aHATHM:  JIEKIHH, MPaKTUYECKHE  3aHSATUS,  KOHCYJbTallUH,
nabopaTopHble 3aHATHS B (U3MUECKOM MPAKTUKyMe, KOHTPOJIbHBbIE pabOTHl,
CaMOCTOSATEIbHbIE pa0OTHI.

B paMmkax JEKUMOHHBIX 3aHSATUH MPETyCMOTPEHBI AaKTUBHBIE (POPMBI
yuyeOHOro mpouecca: pa30op KOHKPETHBIX CHUTYyallUd, HaTypHble (U3HUUYECKUe
JEMOHCTpAllU U 0OCYKIeHUE HAOIIOJAEMbIX ONTHYECKUX SIBICHUN U 3(DPEKTOB,
KOMIIBIOTEPHBIE JIEMOHCTPALIMM U CHUMYJIAILMU C HCIOJIb30BAHHEM COBPEMEHHBIX
IU(POBBIX CUCTEM U300pa3UTENHHON TEXHUKH.

B pamkax naGopaTOpHBIX 3aHATHH MNpPEIyCMOTPEHBI: JACTAIbHBIA pa3zdoop
TEOPETUYECKUX M  OKCIEPUMEHTAIBHBIX OCHOB HM3Yy4aeMbIX B  paMKax
nabopaTopHOM pabOTHl ONTUYECKUX SIBICHUW MO BCEM pasjesiaM JUCHUIUIHHBI,
BBITIOJIHEHUE JTA0OPATOPHBIX PabOT MO BCEM OCHOBHBIM pa3fesiaM JUCIUILIMHbBI
«Onrtukay. JlabopaTtopHble 3aHATHS CTYIEHTOB COYETAIOTCA C JIeTalbHBIM
aHAJIM30M TEOPETHYECKUX OCHOB BBIMOJHSAEMBIX JAOOPATOPHBIX pabOT, MPHUHIIMIIA
JeNCTBUS TPUOOPOB U YCTAaHOBOK.

Ha nmpakthueckux 3aHSATUSAX MNPEAYCMOTPEHbI:  JI€TajJbHBIM  pa3dop
(bu3HYECKMX OCHOB T€M JIEKIMOHHOTO Kypca C pelleHHeM (U3MYEeCKUX 3ajad 1o
OCHOBHBIM paszfenaM COAEpP)KaHWS JUCUUIUIMHBI, BBINOJHEHHE KOHTPOJBHBIX
paboT 1o BceM paszesnam.

OcobenHocTH 00pa3oBaTe/IbHBIX TEXHOJIOTHH IVIs HHBAJIUIAOB M JIMII €
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

Beibop MeTomoB 0Oy4eHHs Ompenensiercs COIAEpKaHUEeM AUCIUIUIMHBI,
YpOBHEM MpPO(PECCHOHAIBHON MOATOTOBKM TPENOAaBaTeNs, METOJUYECKOr0 U
MaTepHaIbHO-TEXHUYECKOr0 o0ecreyeHusi, 0COOCHHOCTSIMU BOCIIPUATUSL yueOHOM
uHOpMalMU  CTYACHTOB-MHBAIMJIOB M  CTYJACHTOB C  OrPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/10POBBS.

Jist cna®oBUASIIMX CTYIAEHTOB B JIGKIIMOHHBIX W YYE€OHBIX ayJUTOPUAX
J0JKHA OBITh MPEAYCMOTPEHa BO3MOYKHOCTb MPOCMOTPA YAAJIEHHBIX OOBEKTOB
(HarpuMep, TEKCTa Ha JOCKE WM Cllaii]a Ha SKpaHE) MpU IOMOILIU BHJIEO
yBEJIMUUTENEH I YAAJICHHOro npocMmoTtpa. s ureHus yueOHO-METOIUYeCKOon
JUTEPATypbl HEOOXOAMMO NPENAYCMOTPETh HaJIW4YWE BJICKTPOHHBIX Jym. Ilpu
HEO0OXOIUMOCTHU JIOJKHA OBITh MPETyCMOTPEHA BO3MOXKHOCTD 3aIMCH JIEKIMI Ha

TUKTO(DOH.
Cna0ocnpliamuye  CTYAGHTBHl  JIOJDKHBI  TOJy4aTh  JIONOJHUTEIBHYIO
uHpopMaIuio 1o IUCIUIUINHE u3 y4eOHHUKOB, PEKOMEHTI0BaHHBIX

npernoaaBareneM (CM. 1.8 JaHHOW IPOTpaMMBI).

OOyyaromyecs MHBAJIUABI W JIMIA C OrPAHHMYCHHBIMU BO3MOXKHOCTSIMHU
3IOPOBBSI  OOECTICUMBAIOTCA JJIGKTPOHHBIMU  00pa30BaTEIbHBIMU  pPECypCaMHu:
AJICKTPOHHBIMH MTOCOOHSIMH, TIPE3CHTAIIUSIMH JICKITMOHHBIX KYpCOB, MPOTPaMMHBIM
oOecrieueHUEM ISl peaan3allid KOMIBIOTEPHBIX Ja0OPATOPHBIX M MPAKTHYCCKUX
paboT.
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HpeIIYCMOTpeHa BO3MOXHOCTDH IHOJIYUCHMUA JaHHBIX CpCacTB Ha
YHUBCPCHUTCTCKUX H Kad)eﬂpaHBHBIX CaﬁTaX, a TaKiKC IIpU HCIIOCPCACTBCHHOM
O6H_ICHI/II/I C IperoaaBaTCjicM I10 SHCKTPOHHOﬁ IIOYTC.

6. YueOHO-MeTOAMYECKOE O0eceyeHHe CAMOCTOATENbHON padoThI CTYICHTOB.
OuneHovHbIe cpeacTBa VI TEKYLEr0 KOHTPOJIsl yCIIeBaeMOCTH,
NPOMEeKYTOYHOM aTTeCTAIUM 110 UTOraM OCBOCHUS JUCIUIINHBI

6.1. Buabl camocTOsITeIbHOM PadoThI CTy/IEeHTA:

- U3yYE€HUE  TEOPETUYECKOro  Marepuajga MO  KOHCIEKTaM  JIGKIUH U
PEKOMEHJIOBaHHBIM ~ Y4eOHBIM  MMOCOOUsIM,  MOHOrpaduueckoil  yueOHOMH
JUTEpaType, CIIPABOYHBIM HCTOYHUKAM;

- U3y4YE€HHE TEOPETUYECKOr0 MaTepuasa ¢ UCIOJIb30BaHUEM UHTEPHET- PECYPCOB —
BU/JIEO JIEKIUI IO ONTHUKE;

- CAMOCTOSITENIbHOE H3Yy4YeHUE psifa TEOPETUUYECKUX BOMPOCOB, BBIJICIECHHBIX B
MporpaMme AUCIUIUIMHBI, HEPACCMOTPEHHBIX Ha JICKIHIX;

- BBINIOJIHEHUE KOMIUIEKCA 3aJaHUN TEOPETHYECKOro XapakTepa, PacueTHBIX U
rpauuecKkux 1o BCeM paszjenam AUCIUILIUHBI;

- peleHre peKOMEH/I0BaHHbIX 3a/1a4 U3 COOPHUKOB 3a/1a4 1O ONTHUKE;

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

6.2. Ilopsa0OK BBINOJHEHUS U KOHTPOJIA CAMOCTOATEIbHOM PadoThI

CTY/IEHTOB:

- IpelyCMOTpeHa eXeHe/elbHasg CcaMoCTosATeIbHas paboTa 00ydyarolmuxcs Io
U3YYEHHUIO TEOPETHUECKOro JIEKIIMOHHOTO MaTrepHuaya; KOHTPOIb BBIIOJHEHUS
ATOU pabOThI MPETYCMOTPEH HA CEMUHApaX M0 JAaHHOU JUCHUIUIMHE;

- CAMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX TEOPETUUECKUX BOIPOCOB, BBIIEICHHBIX
B  IporpaMme  JUCHUIUIMHBI W HEPACCMOTPEHHBIX  Ha  JICKIUSX,
MpeaycMaTPUBAETCS [0 MEpe U3YUYEHHUS] COOTBETCTBYIOIIMX Pa3/IeNiOB, B KOTOPHIX
BBIICJICHBI 3TH BOINPOCHl JJISI CAMOCTOSITEIBHOTO HM3YYEHHs; KOHTPOJIb
BBITIOJIHEHUS 3TOM CaMOCTOATENIbHOM paboThl TMPEIyCMOTPEH B paMKax
MPOMEKYTOUYHOTO KOHTPOJIS — SK3aMEHa 10 JaHHOW JUCHUIUINHE;

- BBIIIOJIHEHUE U MHChbMEHHOE O(pOpMIICHHE KOMIUIEKCA 3aJaHUil TEOPEeTHUYECKOTO
XapakTepa, pacyeTHbIX M Tpaduueckux MO BCEM paszfAeliaM JIUCLHUILIUHBI
MPEeIyCMOTPEHO (PAKTUYECKH €XEHEACNbHO 10 Mepe (QOPMYIUPOBKH ITUX
3alaHUid Ha JIEKIUSAX; NPEeIyCMaTpUBAETCAd NHCbMEHHOE BBITIOJHEHUE OTOM
CaMOCTOSATEIbHON PabOThl C TEKCTOBBIM, BKIIOYas (popMyiibl, U rpapuuyecKum
oopMJIEHUEM; KOHTPOJb BBIMOJHEHHUS JTOM CaMOCTOSITEIbHOW paboThI
MPELYCMOTPEH TMPHU 3aBEPIICHUU HU3YUYEHUS KaXJAOro pasjesia JUCHUIUIMHBI IO
MPEJICTaBICHHOMY B ME€YAaTHOM BHJE€ OTYETY MO ATOMY BUAY CaMOCTOATEIbHOMN
paboThI;

- peuieHue pPEKOMEHJOBAaHHBIX 3a7ad M3 COOPHUKOB 3aJa4 IO OINTHKE
MpeanoiaraeTcs eXeHeaeIbHbIM MPU MOATOTOBKE K CEMUHApaM U IIPU YCBOCHUH
TEOPETUUYECKOT0 JEKIIMOHHOTO MaTepHalia; KOHTPOJIb BBIIIOJHEHUS 3TON paboThl
MPEeTyCMOTPEH Ha CEMHHAPAX — MPAKTUYECKUX 3aHITHSIX;
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- U3y4EHUE TEOPETUUYECKOr0 MaTepuaia MO0 METOAMYECKHMM pPYKOBOJCTBAM K
(bu3HYecCKOMY MPAKTUKYMY 1O ONTUKE MPEyCMOTPEH €KEHEEIHHO C OTYETOM O
npoJie’aHHON paboTe Ha 3aHATUIX B (PU3NYECKOM MPAKTUKYME IO OITHUKE.

6.3. 3axanus ¥ BONPOCHI VIS CAMOCTOATEIbHOI Pa0dOThI CTYACHTOB
no qucunivinie «OnTuka

Bonpocwt us pa3dejz06 memamu4yecKkozo COO@DO)‘CCIHM}I éucuunﬂuﬂbl:

- YpaBHeHus MakcBeiia B UHTETpaJibHON (hopme U ux dpuznueckas
WMHTEPIIPETALINS.

- VYpaBuenus Maxkcemia B nuddepenimansaoi hopme.

- BpIBOJ BOJIHOBOTO ypaBHEHHUs IJIs SJIEKTPUUECKOTO IOJISI U3 YPaBHEHUI
Makcseia.

- BsIBox u3 ypaBHeHH MakcBeilia CBOMCTBA OPTOTOHAIIBHOCTU BEKTOPOB_E, H, k

- Crosuyue a1EKTPOMArHUTHBIE BOIHBL. Perucrpamus crosunx
AIIEKTPOMArHUTHBIX BOJIH: ONBIT BuHepa, niBetHas ¢otorpadus Jlunnmana,
oOBeMHas roysiorpamMma Jlenucroka.

- Orpaxenue u npejaomsieHue ceeta. BoiBoa dopmyn Openens ans
aMIUTUTYJHBIX KOG (DUIIMEHTOB OTPaKEHHS CBETA.

- TonHoe BHyTpeHHee oTpakeHHe. BriBoa u3 popmyn Openens BoIpaxXeHUH A5
cABura (asbl BOJIHBI MPU MOJIHOM BHYTpeHHEM oTpaxkeHuH. [Ipeobpa3oBanue
JIMHEWHO MOJISIPU30BAHHOIO CBETA B UUPKYJISIPHO NOJISIPU30BAHHBIN MTPU
II0JIHOM BHYTpEHHEM oTpaxkeHuH. llapannenenunen Openens.

- Otpaxkenue cBera MeTamiamu. OTpakxeHUE CBETAa NOBEPXHOCTHIO METAILIOB.
Koadunment orpakenuss metayioB. [ 1yOrnHa MpOHUKHOBEHUS
IIPEJIOMJIEHHOW BOJIHBI. I3MEHEHHE COCTOSHUS MOJISIPU3ALNY JIMHEHO
MOJISIPU30BAaHHOM BOJIHBI ITPU OTPAKEHUHU TOBEPXHOCTHIO METAILIIOB.
DNIUICOMETPHUSL.

- OnTuka aHU30TPONHBIX cpell. [Ipenomiienne cBeTa Ha TpaHULE AHU30TPOITHOM
cpensl. [Toctpoenus ['tolireHca st OAHOOCHBIX KPUCTAJIIOB.

- IonsgpwusanmonHssle yctporictsa. [Ipuzmsel Pomona n Cenapmona. XXunkue
kpuctaisl 1 KK 3KpaHsbl.

-  HMuaayuupoBaHHas ontuyeckas aHu3oTponus. PoToynpyrocTs.
Onexrpoontuyeckue 3¢ dextel Keppa u [Mokkenbca. Ontuueckuii apdext
Keppa. Marauroontudeckuii a¢dext Keppa.

- Hurepdepennus ceera. UntepdepomeTpsl ¢ aeneHreM no ammiuryzae. Konbia
Herorona. Uutephepomerp duso.

- HHurepdepomeTpsl ¢ felieHHeM 10 BOJIHOBOMY GpoHTy. buzepkana @penens,
ownun3a buiie, 3epkaino Jlnoiina.

- Muoronyuesas untepdepenuus. MaTeppepeHoHHbIe CBETOPUIBTPHI.
MHorocioiHbIe AUANEKTpUYECKHE 3epKaia. [IpocBeTiieHre mOBEPXHOCTEM
ontuyeckux getanei. ®akyabraTuBHO: DoTorpadus Jlunnmana B
HaTypaJIbHBIX LBeTax. ['onorpammel JleHuCOKA.

- Hudpakuus csera. ludpakimonnas penierka. Pa3pemnaromias cnocoOHOCTh
TuGpakIMOHHON pereTKy U AUGPakiuOHHOTO CIEKTPOMETPA.
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dusnyecKre NPUHIMIIBL ONTUYECKOU rogorpaduu. O6bemMHas rojorpamma

JIeHucIoka 1 BOCCTaHOBIJIEHUE ToJI0rpauuecKoro n300paxeHus B 6enom
csere. [ludposas ronorpadusi.

Ilepeuenv 3a0anuti O camocmoamenbHol pabomol

9ﬂ€Kmp0MaZHumel€ BOJIHbl. HO]Z}ZpI/lé’aL;M}Z ceema

1.

10.

1.

12.

3anucath ypaBHeHUs: MakcBeisila B MHTErpajibHOU ¢dopme, JaTh TOJIKOBAHHE
BCeM (DM3UYECKUM BEJIIMYMHAM, B HEr0 BXOJSIINM, U OOBSICHUTH (U3UUECKUI
cMbICT (opMyn — Kakuhe SBJICHHS DJICKTPOMAarHeTU3Ma OHHU (HOpPMabHO
OIIPEEIIAIOT.

C ucnonb30BaHMEM TEOPEM, MPABUJI M COOTHOIIEHHH BEKTOPHOTO aHAIU3a
npeoOpa3oBaTh UHTETpalibHbIE YpaBHeHUsT MakcBeiwia B quddepeHnaibHyo
bopmy.

BriBecTn u3 ypaBHeHuii MakcBeinia B audepeHimansaoil popMe BOTHOBBIC
YPaBHCHMUS OJIA DJICKTPUUCCKOIO E(F,t) U MArHUTHOTO H (7, ) BOJIHOBBIX IOJIEH.
[loka3aTth, YTO BOJHOBOE BO3MYIICHHE TUIOCKOM BOJHBI OOIIEro BHAA
E(t,z)=E(t—z/v),  pacmpoCTpaHsIOlleecs  BIOIb  HampaBleHus 2,
YIOBIIETBOPSIET BOJIHOBOMY YPaBHEHHUIO.

IToka3arp, 4TO ypaBHEHUSI TAPMOHUYECKON TIOCKOU E(F,t) = EO cos(wt —kF + 09

v chepuueckoit E(F,t) = j A,/rcos(ot—kr+¢,) BOJH SABISIOTCS pPELICHUAMH

BOJIHOBOT'O YPAaBHCHMUS.
3anucaTth ypaBHEHHE UWIMHAPUYECKON BOJHBI, PaCIpOCTPAHSIOMIEHCS
MIEPIEHIUKYIISIPHO OCH X J1a0OpPaTOPHON CUCTEMBI KOOPIUHAT.

[TonyuuTh ypaBHeHUs [ enbMrojibla Ui KOMILIEKCHOM aMIUIMTYAbl U (F)
BO3MYILICHUSA E(F ) =U(F) exp(i®yr) MOHOXPOMATHUYECKOW BOJIHBI.

Hcnone3ys ypaBHeHUs: MakcBeiUia OAy4YUTh BBIPAXKEHHUE JJI1 BEKTOpPa Y MOBa-
IToiiuTuHra S = E x H NIOCKOM 31€KTPOMArHUTHO BOJIHBL.

ITokazar, 4YTO ™3 YypaBHEHHM MakcBemia CIEAyeT IONEPEYHOCTh
371eKTPOMArHUTHOH BONHLI, E L H 1k, ¥ TO, 4TO BeKTOpa E,H,k COCTABISIOT
IIPaBYIO TPOHKY.

IToka3arb, 4YTO OpPU  CIOXKEHUH  JIBYX  OJHOYACTOTHBIX  JIMHEWHO
MOJISIPU30BAHHBIX B OPTOTOHAJIBHBIX HAINpPaBICHUSIX BOJHOBBIX KOJIeOaHMIA
E (zt)=Eycos(ot—kz+o )0 E,(z,0)=E,coslor—kz+¢,) pesymbrupyiomee
KojiebaHWe WMeeT DJJUIMINTUYECKYIO TMOJsApU3aIiio, €ClIM pPa3HoCTh (a3
KosieOaHuit A, W COOTHOIIEHHE UX AMILTUTY] E/E,, UMEIOT IPOU3BOJILHBIE

3HAYCHUS.
Iloka3aTb, 4YTO TMpH CJIOKEHHH B3aMMHO HEKOTE€PEHTHBIX JIMHEHHO
NOJIIPU30BAHHBIX B OPTOrOHAIBHBIX HAIpPABIEHUSAX BOJHOBBIX KOJEOAHUU
pE3yIBTUPYIOLIEE CyMMapHOe KoJIeOaHNE MMEET XaO0THYECKYIO MOJISIPU3aLINIO,
XapaKTEPHYIO JUIsl ECTECTBEHHOI'O CBETA.

[lokazaT, 4TO IMIMpPUHA CHEKTpa BOJHOBOIO Iiyra Av  00paTHO
IPONOPLHOHATIbHA BPEMEHHON IJIMTEIBHOCTH Lyra t., t. ~1/Av. O600mMUTH
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9TO COOTHOILICHUE IIHPUHBI CHEKTpa Av U UIMTEIBHOCTH Iyrat. Ha
Xa0TUYECKYIO IIOCIE€A0BATEIbHOCTh BOJIHOBBIX IIYTOB M IIOKa3aTh, YTO BpPEM
KOT'€PEHTHOCTh CBETa T, OOpAaTHO MPOMOPIMOHAJIbHA IIMPUHE €ro CHeKTpa
Av, a JyIMHA KOTEPEHTHOCTH CBETA [, OMpEAENSIeTCs BBIPAKEHHEM [, ~ A /Ak ,
e A, - CpeAHss JUIMHA BOJIHBI CBETAa, AL - IIMPHUHA CIIEKTPa CBETE B IIIKAJE
JUIMH BOJIH.

OmpaofceHue u npeilomileHue ceema

1. Ha ocHoBe mnpunHiuna ['tolireHca BBIBECTH 3aKOHBI OTPAXKEHUSA O =0, U
IpeJIOMJIEHUsT 1, SInQ,; =N, SN0, JIyueil CBeTa Ha IpaHMLE pa3fena ABYX

IUAIEKTPUYECKUX CPEI.
2. BeiBect (hopmynsl OpeHens Mg aMIUIUTYIHBIX KOA(POUIMEHTOB OTpaXeHUs

cBeTa (PJIEKTPOMArHUTHOW BOJIHBI) p|| M p- HAa TpaHMIE pa3jena ABYX
JIURJIEKTPUKOB. PaccMoTpeTh ciydan Kojie0aHus 3JEKTPUUYECKOTO TOJIS BOJIHBI
B IUIOCKOCTH IIaJ€HUS p”(oco,nl,nz) = p”(oco,ocz) U IEPHEHAMUKYISAPHO
IUIOCKOCTH TaaeHHus p*(oy,n,n,)=p(0y,,). HCIOIB30BaTh TPAHUYHBIC
YCJIOBUSL HEMPEPBIBHOCTU JIIEKTPUYECKOTO E(x, y) W MarHuTHOIO H(x, ¥)
BOJIHOBBIX IOJIEH Ha TpaHuUlax pazaena (x,y) cpeq.

3. Tloctpouts rpaduku kodPpGUIMEHTOB OTPaXKEHUsI CBETa OT TPAHMIIBI pas3jesa
JIUBJIEKTPUYECKUX CPEJl B 3aBUCUMOCTH OT yIJIa MaJCHUS p”(oco) , pl(oco) npu
3aJJaHHBIX KO3 (ULIMEHTaX NPEJOMIIEHUS Cpel n; U N, . PaccMoTpeTs ciydau,
Korja n; <n, W Koraa n; > n,. Cnenarp (pu3nueckue BbIBOJBI U3 IOCTPOESHHBIX

rpaukoB — 00 U3MEHEHUU COCTOSIHUS MOJIIPU3ALMU CBETa MPU OTPAKEHUH, O
BO3HUKHOBEHUU (ha30BbIX CIABUTOB, O IIOJHOM BHYTPEHHEM OTPAKEHUHU.

4. Tloctpouth rpaduku KodhOUIMEHTOB OTPAKEHUS W TPOIMYCKAHUS CBETA IO
MOIIIHOCTH TIy4yKa CBETa — JHEPreTUYECKUX KOI(DPUIMEHTOB OTpakeHUs U
MIPOMYCKaHHUs, Ha TPAHMIIE pa3aeia ABYX AUDJIEKTPUKOB B 3aBUCUMOCTH OT yIJia

1
MaICHUs: R”(oco), T”(oco), R~ (o), Tl(ao). Paccmotpets ciydan n; <n,u
n; > n,. lloctpouts rpadukud SHEPreTHYECKHX KOI(P(UIMEHTOB OTPaKeHUS
R(oy) u mpomyckaHust T(oy) A XAaOTHYECKH IOJISPU30BAHHOIO CBETa —

€CTECTBEHHOT'O CBETA, M LIUPKYJISIPHO MOJISIPU30BAHHOTO CBETA.

5. Ucnonwsszyst hopmynsl Openensi, MOJIyduTh BhIPAKECHHS 17151 (a30BBIX CIBUTOB
JIMHEHO MOJSAPU30BAHHBIX BOJIH, UCIIBITABIIMX MMOJHOE BHYTPEHHE OTPa’KECHUE,
C HampaBJICHUSIMH KOJEOaHUN TapauieIbHO W MEPHeHAUKYISIPHO TIIOCKOCTU

nageHus: Ag(a) = (p// (0(0)—(pl (0y), B 3aBUCUMOCTH OT yIVa MajgeHUs O,
IIPU 3aJJlaHHBIX KO3 PUIIMEHTaX NPETOMIIEHUSI CPEA 1y U 71, .

6. V3yuuTh NpUHLHUIIBI PacIpOCTpaHEHHUs CBETa B BOJIOKOHHBIX CBETOBOAAX Ha
OCHOBE SIBJICHHS MOJIHOI'O BHYTPEHHEro OTpa)keHus cBeta. BriBecTu dopmyny
JJIL 4HCJIOBOM amepTyphl ONTUYECKOTO BOJOKHA NA =n,sino, = w/nlz - n22 ,
rle 7, - I0Ka3aTeab MPEIOMIIEHHs OKpYXKAIOIIEeld BOJOKHO CPElbl, O, - YOl
NajieHusl Jiyda CBeTa Ha IOBEPXHOCTh TOpPILA CBETOBENYIIEH CEpAIICBUHBI
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BOJIOKHa, n; U N, - IIOKa3aTejIn IIPCJIOMIICHUS CEPAUCBHUHbLI U 000JI0YKH

BOJIOKHA, COOTBETCTBEHHO.
[TomyunTs BbIpaK€HUS U aMIUIMTYIbl KosebaHuil E,(z) BO BTOpOH cpene

IIpA IIOJIHOM BHYTPCHHEM OTPAKCHHU CBCTA B 3aBUCHUMOCTHU OT PACCTOSAHHA Z
OT I'paHULbI pasacia Cpca IIpH 3aJaHHOM YIUIC IIaJACHUA O H IIOKAa3aTCJIAX

IIPpCJIOMJICHUA CPEN Ny U N, .

Onmuka aHu30mponHvIx cpeo

1.

Hcnons3ys npuHuun [roiireHca m noctpoeHus I'roiireHca mnokasatb XoJ
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOTI'O JIyUel CBETa, MPEJIOMIICHHBIX HA TPaHULIe
MU30TPOITHOM U aHU3O0TPOIIHOM OJHOOCHOM CpEeX IIPU PA3JIUYHBIX OPUEHTALUIX
ONTUYECKON OCH aHU30TPOITHOM CPEBI IO OTHOILIEHUIO K IUIOCKOCTH IAaJICHUS U
IPaHULIEC pa3esa Cpen.

[onyunts opmyiny isi UHTEHCUBHOCTU CBETA, MPOIIEIIIEr0 Yepe3 CUCTEMY
(momspoun P1, dazomyro mnactuny @I, monspuszatop P2) B 3aBUCHUMOCTH OT
B3aMMHOW OpHEHTALlMM OCel mpolyckaHusd u nonspuszaropoB Pl um P2 u
ontuyeckor ocu (azoBoil mnactunbl GII — B 3aBUCUMOCTH OT YIJIOB MEXAY
BCEMHU OTUMHU oOcsMH. Ilajarommii 1ny4yoK CBe€Ta MMEET XaOTUYECKYIO
MOJISIPU3ALAI0 - €CTECTBEHHbIM cBeT. llorepu Ha oOTpaxkeHue OT TrpaHeu
MOJIAPOUIOB U (Ha30BOI MIACTUHBI HE YUUTHIBATD.

N3yuuth mnpouecc NpOXOXKACHUS U [IBOMHOIO JIyYEIPEIOMIICHUS CBETa B
npusMmax Bomnactona u Cenapmona. [lonyunTts BelpakeHUE 1715 yIiia f MEXKIY
JIMHEMHO IIOJSIPU30BAHHBIMU JIydaMH Ha BBIXOAEC TOW WU APYrod NIpPU3M B
3aBUCUMOCTH OT [IOKa3aTelel TMpeloMJIEHHS OOBIKHOBEHHOTO n, H

o

HEOOBIKHOBEHHOT'O n, leqeﬁ CBCTA B IIPHU3MC U OT yIJjla o MCKOY IICHI/ITCJIBHOﬁ
— FHHOT@HYBHOﬁ, U KaTeTHOM I'paHsAMHU IIPU3M.

Humepghepenyus ceema

1.

[TonyunTh BBIpa)X€HHE JJIi HWHTEHCUBHOCTH KojJeOaHUW B CyMMapHOM
BOJTHOBOM I10JI€ MPU HAJIO)KEHUH U UHTEP(PEPEHIIUU IBYX MOHOXPOMATHYECKUX
BOJIH - C OJMHAKOBBIMH YacTOTaMH M OJWHAKOBBIMU HaIPaBICHUSMH
KOJIe0aHMI - B 3aBUCUMOCTH OT Pa3HOCTH (pa3 3TUX BOJH, UCTIOIb3YS:

a) METOJI BEKTOPHBIX IMarpaMM JIJIs CIIOKEHUS KoJIeOaHUi;

0) mnpencraBiieHHEe KoyieOaHUH, BO30YXIAa€MbIX BOJIHAMHU, B KOMIUIEKCHOM
dbopwme.

PaccmoTtpers n1Ba ciydas:

1) Cnoxenue CKaJISIpHBIX KoJIeOaHWM - KOJeOaHUs B CKJIQJIbIBAEMBIX BOJIHAX
COBEPIIAIOTCS B OJIMHAKOBBIX HAIIPaBICHUAX;

2) CroxeHre BEKTOPHBIX KOJICOAHUN — MEXIy HalpaBICHUSIMHU KoJieOaHUM B

uHTEep(HEepUPYIONINX BOJHAX €CTh HEKOTOPHIX yroi B, 0 <3 <90°.
[HomyuuTsb BBIPAKEHUE TSt WHTEHCUBHOCTHU uHTEpPEpeHITNU
MOHOXPOMATHYECKUX BOJH C pa3HbIMM 4YacTOTaMH ®; U ©,. Onpenenurs,

KaKkoOW dYacToTOM cpabaThiBaHMs JOKEH 001aaaTh (OTOAECTEKTOP s
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HAOJNFOJICHUS KapTUHBI (CUTHANa) WHTEp()EPEHIMH BOJH C Pa3IUYHBIMHU
JaCTOTAMH.

Hcnonb3ysi KOMIBIOTEPHYIO MAaTeMAaTHYECKYH MpOTrpaMMy, HaIpHMeEp
MathCad, mocTpouTh rpaduk H3MEHECHHS HWHTEHCHBHOCTH HHTEp(EpEHIINN
HEMOHOXPOMATHYECKMX BOJH B 3aBUCUMOCTH OT Pa3HOCTH XOJa BOJH A B
nHTep(EepeHIIMOHHON cucTeMe (MHTepdepoMeTpe):

a) IpU 3aJJaHHOM YaCTOTHOM CIIEKTpE BOJIH g(®) = g, exp(— (o— 0)0)2 / Aw? );
0) mnpu 3agaHHOM  (QYHKOMM  BPEMCHHOH  KOTEPCHTHOCTH  BOJIH

Y(A) = expl- A2/12).

Hcnonp3yss KOMIBIOTEPHYIO MaTeMAaTHUYECKyI0 TporpamMmy, HampuMmep
MathCad, paccuutaTh ¥ TOCTPOUTH HM300paKe€HUs HUHTEPPEPECHIIUMOHHON
KapTHHBI B onbiTe HpfoTOHA — KOJIbIIa HBhrOTOHA:!

a) B MOHOXpPOMaTHYECKOM CBETE;

0) B mMOJUXpOMATHYECKOM cBeTe (0eoM CBeTe BHAMMOIO Juara3oHa) —
uHTep(HEePEHIIMOHHYIO KAPTUHY MPEJCTABUTH B TPAJAIUIX CEPOTO U B I[BETE.
Hcnonszys  dopmymy  Difpu IS HHTEHCHBHOCTH  MHOTOJYYE€BOM
unTepdepenimu B uHTepdepomerpe Dabpu-Ilepo U  KOMIBIOTEPHYIO
MaTeMaTHYeCKylo mporpammy, Hampumep MathCad, mnoctpouts rpaduxu
3aBHCHMOCTH UHTEHCUBHOCTH

a) or pasHoctH (a3 uHTepQEepupyommMX BOTH TMPH  PA3IHIHBIX
kod(pdunmentax orpaxkenus R 3epkan  uHTepdepomerpa: R =0.09,
R=0.1,R=05,R=0.38;

0) OT JUTMHBI BOJHBI A TIpW 3aJJaHHOW Pa3HOCTH XO/a BOJH B HHTEpdepomMeTpe.

Jlugppaxyus éonn

1. Ucnonb3yss  nudpaknuonnsli  uHTerpan  @Openens-Kupxropa  wu
KOMITBIOTEPHYIO MaTeMaTHYeCcKylo mporpammy, Hanpumep MathCad,
MOCTPOUTh IpapUK M3MEHEHHS] MHTEHCUBHOCTU [ (z) B moje audpakiuu
CBETa Ha KPYTJIOM OTBEPCTHM B HEMPO3PAUYHOM HKpaHE BJIOJb ONTUYECKOU
ocH Z B UHTepBaje Az = z; —z, , COOTBETCTBYIOIIMM U3MEHEHHIO YKCIIa 30H
@penens B orBepctun oT 15 mo 0.5: z; - 15 300 @penens B npenenax
OTBEPCTHUS; Z, - 0.5 mepBoii 30HbI DpeHens B Ipeesiax OTBEPCTUSL.

2. Ucnonb3ys KOMIIBIOTEPHYIO MAaTEMaTUYECKyl0 MporpamMmy, Halpumep
MathCad, moctpouTh rpaukd HOPMHUPOBAHHON MHTEHCHUBHOCTH CBETa
1 (sina)/ 1 (sinoc =O) B kaptune audpaxkiuuu OpayHrodepa napasienabHOro
My4YKa CBETa Ha aMIUTMTYJIHON Mu(PaKIMOHHON pelieTKe Uisl Pa3IudHOro
yucna meneu pemetku: N=1, N=2, N=3, N=5,N=10, N=30, u T.1.

3. Ucnonb3ys rpaduueckoe MocTpoeHue sl pacrpeesieHns HHTEHCUBHOCTH
cBera B Kaptune audpaxuuu Opaynrodepa Ha audpakiMOHHON perieTKe
MPOBECTH MCCIIEIOBAHUE W OMNPENETUTh HEO0OXOJAMMOE YHUCJIO IITPUXOB
PELIeTKU ISl pa3pelleHusl CIEKTPalIbHBIX JIMHUWA HAaTpUEeBOro ay0jeTa BO
BTOPOM MOPSIIKE AUPPAKIUH.

4. Pa3zpabotaTh W HapMcoOBaTb C HCIOJIb30BAHUEM KOMIIBIOTEPHOTO
rpaduueckoro penakropa, Hanpumep CorelDraw, onrtuueckyro cxemy
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3aIMCH TOJIOTPAMM B CXOJISAIINXCS OOBEKTHOM M OIOPHOM ITyYKaX CBETA.
Onpenenuts  HEOOXOAUMYIO  TMPOCTPAHCTBEHHYIO  Pa3pelIaiollyro
crocoOHOCTh poToseTekTopa (PpoTornaacTuHky, HOTOTEPMOIIIACTHKA U T. 1.,
MaTPUYHOTO (POTOAETEKTOPA), HCIIOJIB3YEMOTO ISl 3aIMCH TOJIOTPaAMMBI TI0
pa3pabOTaHHOH CXeMe ¢ YYeTOM VIJIOB TaJCHUH ITydKOB CBETa Ha
doropeructparop.

5. HapucoBath CcXeMy BOCCTaHOBJCHHsS C aHAJIOTOBOM  TOJOTPaAMMBI
00BEKTHOH BOJIHBI CBETA U HAOJIFOICHHSI MHUMOTO M300paKeHUH 00BheKTa.

6.4. KonTpoJbHbIC BONPOCHI U 32IaHUA U1 IPOBEICHUS TEKYIIEro KOHTPOJIs

6.4.1. Bonipochl 17151 MPOBeIeHUS TEKYIIEr0 KOHTPOJIS M0 JIEKIIUOHHbIM
3aHATUAM

Paszgen 1: DaeKTPOMATrHUTHBIC BOJHBI ONITHYECKOI0 JHANMAa30HAa.

Honspuszauus ceera

1. Onpenenenue abCOMOTHOrO MOKa3aTess npeaomieHus. CBsi3b n C €.

BonHoBoe ypaBHeHuE.

VYpaBHeHUs MI0CKOH U chepuueckoil MOHOXPOMATHUECKUX BOJIH.

JllMHa BOJIHBI, YaCTOTa, BOJIHOBOW BEKTOP, (ha3a BOJIHBI.

3anuch ypaBHEHHS BOJIHBI B KOMIUIEKCHOM BUJie. KomIuiekcHas aMIuTyaa.

VYpaBHEHHE KBa3UMOHOXPOMATHUYECKOW BOJIHBI.

['paduueckoe npeacTaBieHne KBa3UMOHOXPOMATUYECKUX KOJIEOaHUIA.

CrnekTpanbHoe npeacraBieHue koinedbanuit. Murerpan @ypee.

CBs3p BPEMEHH KOTEPEHTHOCTH C IIMPUHOW 4YacTOTHOTO crekTpa. [(nuHa

BOJIHOBOTO 1yTa.

10. OObeMHas MIOTHOCTh SHEPTUM 1. MarH. BoJHbl. BexkTop Ymoga-IloiinTunra.
NHTEHCUBHOCTH CBETA.

11. Jducnepcus BemectBa. ['pynmoBasi CKOpOCTh CBeTa M €€ CBs3b C (ha30BOM
CKOPOCTBIO.

12. BzamMHas OpHEHTALUS BEKTOPOB E,H,k SIEKTPOMATHUTHON BOJIHBL.

13. JIuneitHas, KpyroBas, SJUIMITUYECKAS U XaOTUUYECKas MOISPU3ALUSA BOJH.

14. YcnoBus mnonydeHuss JUHEHHOM M KPYrOBOM MOJSIpU3alMU BOJIHBI IIPU
HAJIOKEHHUH JBYX OPTOTOHAJIBHO JIMHEWHO MOJIIPU30BAHHBIX BOJIH.

A S A U i

Paszgea 2: OTpaxkeHune U npejioMJIeHHe CBeTa

1. I'paHnuHBIE yCIOBUS JJI NaAAOLIEro, OTPAKEHHOTO U MPEJIOMIIEHHOTO TOJIEH.

2. 3aKOHBI OTPAKEHUS U MIPETOMIICHHUS.

3. IlpenenbHBIN yroy NOJHOTO BHYTPEHHETO OTPAKEHUSI.

4. Ousnueckuit cMmbich hopmyn Openens.

5. I'paduxu 11t aMIIUTYAHBIX KO3PPUIUEHTOB OTPAXKEHUS NIPU 7, < 7, .

6. I'paduku 11 aMIUIUTYAHBIX KO3(PGULIMEHTOB OTPAXKEHUS NIPU 7, > 1, .

7. 3HaueHWe AaMIUIMTYJHOrO Kod(dduimenTa oTpakeHuss IMpud HOPMaJIbHOM
MaJCHUM NpH n, =1, n, =2.

8. I'paduku st sHEpreTHUEecKUX KOADPUIIMEHTOB OTPAKEHUS TIPU 1, < n, .

9. I'paduku ny1s1 sHEpreTUIECKUX KOI(PPUIIMEHTOB IPOIYCKaHUS NIPU 1, < 1, .
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10.YcnoBue bprocrepa.

11.KoaddurmeHT oTpakeHUsT NpH  NPOU3BOJIHHOM  a3UMyTe  JIMHEHHOMU
MOJIIpU3AIIIH.

12.KoadduimeHT orpaxkeHus 1jisi ECTECTBEHHOTO CBETA.

13.Tlonyyenue KpyroBoil MOJISIPU3AIMK TIPU TIOJHOM BHYTPEHHEM OTpaKCHUHU.
[Tapannenenunen OpeHens.

14.Tlonsipu3zanus cBeTa Mpu OTPAKEHUH OT METaJuIa. DITUIICOMETPUS

Paszaen 3: OnTtuka anusorponusix cpea. Kpucraannoonruka

1. AumzorponHas cpeaa. JudnekTpuueckass TPOHUIIAEMOCTh JJisi aHU30TPOITHOM
Cpeapbl.

2. OnTuyeckasi OCbh, IJIABHOE CEYEHHE KpUcTasia.

CxeMarndeckoe M300pakeHre BOJHOBBIX MOBEPXHOCTEH TOYECYHOTO MCTOYHHKA

B OJTHOOCHOM KPHUCTAJLJIE.

IIpumep noctpoeHus I rolirenca Ha rpaHuLe aHU30TPOITHOM CPEJIBL.

VYpaBHenue i Ga30BO CKOPOCTH BOJIHBI B OJJHOOCHOM KPHUCTAJLIE.

YpaBHeHUE 1JIs1 JTy4€BOM CKOPOCTH BOJIHBI B OJJTHOOCHOM KPHUCTAJLIIE.

[Tomsapowun.

®da3oBag mIacTuHKa Ao/4.

9. dazoBas nmiaacTUHKA Ay/2.

10.3akon Mamtoca.

11.1Tpu3zma Hukomns.

12.1Tpu3ma BosnactoHa.

13.®DoToynpyrocts.

14.95ddext Keppa.

Pa3nen 4: UurepdepeHnusa ceera

1. VYpaBHeHnue uTepPepeHIIMU MOHOXPOMATHYECKUX BOJIH.

I'paduk HHTEHCUBHOCTH CBETa B HHTEPPEPEHIIMOHHON KApTUHE B 3aBUCUMOCTH

OT Pa3HOCTH XOJa BOJIH.

Cas13b pazHocTH (a3 ¥ pa3HOCTH XOJa BOJIH.

4. YcnoBus s pa3HocTy (pa3 v pa3HOCTH XO0Ja BOJH IS Mmax U min
UHTEPPEPECHIINH.

5. Cxema unrepdepomerpa Maiikenbcona. Pa3HocTs xo/1a BOJIH B

uHTEpPEpOMETpE.

Cxema untepdepomerpa Maxa-Ilennepa.

Cxema untepdepomerpa FOnra. Ypasaenue aisa nepuoaa nosnoc FOwxra.

8. Panuyc npocTpaHCTBEHHOM KOT€PEHTHOCTU CBETA. Y CJIOBUE HAOJIO/IEHUS M10JI0C
FOmra.

9. CBs3b BpeMEHH U JJIMHBI KOTEPEHTHOCTH CBETA C MapaMeTpaMu €ro 4aCTOTHOTO
CIIEKTpa.

10.CooTHOILIIEHNE MEX Y Pa3HOCTHIO X0Aa BOJH U JJIMHON KOT€PEHTHOCTH JJIs1
HaOJIIOICHUS SIBJICHUSI UHTEPPEPEHIIMH CBETA.

11.Cxema unrepdepomerpa dadpu-Ilepo.

W
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12.YpaBHeHue Diipu 1151 3aBUCUMOCTHA MHTEHCUBHOCTU B UHTEP(HEPEHIIMOHHOM
KapTUHE OT pa3HOCTH (a3 UHTepEepUpPYIONINX JTyyel B UHTEpPEpoMeTpe
®dabpu-Ilepo.

Pazgea S: Iudppakuus cBera

1. Ilpunuun I'tolirenca. [Ipunnun I'oitrenca-®Openens.

2. Nnrerpan ®penena-Kupxroda — popmanbHoe BbIpakeHHE MPUHIIUATIA
['rorenca-®Openens.

3. ®opmyna g paanyca m-oil 30Hb1 OpeHens.

4. Ckoinbko 30H @peHens yKIaAbIBa€TCs B IIPEeIax KPyTrjIoro OTBEPCTHS AJIs
OTIPEJICTICHHOIO MOJIOKEHUSI TOUKH Habmoienus P kapTunsl audpakunu
OJIMYKHETO TOJIS.

5. HapucoBaTb BEKTOPHYIO 1UarpaMmy JUJIsi aMILTUTY/IbI OIS B AUGPaAKIHOHHOM
kapTuHe OpeHensi Ha KPyTriioM OTBEPCTUH JUIsl S OTKPBITHIX 30H DpeHens.

6. Ycnoue aist min B 1udpakiinonHoi kaptune OpayHrodepa Ha MmEH.

7. BeIpaxxeHHe 11 yTII0BOW pacXOIUMOCTH Iy4YKa CBETa.

8. YcnoBue riaBHBIX max Judpakiuy cBeTa Ha AUPPAKIUOHHON pelIeTKe.

9. Pazpemaromias cnocoOHOCTh AUPPAKINOHHON PEIIETKH.

10. Ontrueckas cxema 3alncH roJaorpaMMBl.

11. Ycnosue bperros-Bynbdha ni1s audpakumoHHoro nopsaka Audpakiuuy cBeTa
Ha 00beMHOM ANPPaKIUOHHON pelIeTKe.

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3aaHMsI AJIs1 IPOBEICHUA TEKYyLero
KOHTPOJIS 110 JIA00OPATOPHBIM 3aHATHAM

I'eomeTpuuyeckasi onTuka

1. Hanumure 6e3 BbiBoaa oO1IyI0 (HOpMYTy TOHKOM JIMH3BI U MOSICHUTE CMBICI
BCEX BEJIMYUH, BXOJSIINX B HEE.

2. PaccmoTtpute pa3ivyHbIe CIyyaud MOCTPOEHUS XOJa Jyyed B COOMpaoIuX U
pacceuBaloIrX JIMH3aX.

3. Kakumu meronamu ompenenstorcs (GOKYCHbIE PACCTOSHUS JHH3 B HACTOSIICH
pabote?

4. Kakue Bujbl abeppaiuii CylecTByT?

Kak Oyzer Bectu cebsi mapajjiesbHbIA My4OK HEMOHOXPOMATUUYECKOIO CBETA,

MPOX0JIA Yepe3 TOHKYIO JTUH3Y?

6. bynyT nu nepecekarbcsi B OJTHOM TOUKE MapajuIesIbHO MaJalollie Ha PealbHYIo
muH3y nyun? Kakue u3 nyueit nepecekytcst Onuxe K JIMH3e: Ooliee ynaleHHbIe
OT TJIaBHOM ONTUYECKOW OCH WJIM MEHEE yAaJCHHbIE?

7. UTO M3BMEHUTCS Y TOHKOM JIMH3bI, €CJIM C OJJHOM CTOPOHBI €€ HAXOJAUTCS BO3AYX,
a ¢ Ipyrou — Boja?

8. IlocTpouTs X0 Jyued B HI€aIbHOW JIMH3E B clydasX, Korja HU300pakeHHe
Oyznet: 1) yBelnMYEHHBIM; 2) YMEHBIIECHHBIM; 3) NpsMbIM; 4) IepeBEPHYTHIM; 5)
NEUCTBUTENBHBIM; 6) MHHMBIM. Kak pacrnonoxeHbl TMpud 3TOM JAPYT
OTHOCHUTENBHO JIpyra NpeaMeT, JIUH3a U €€ POKYChI?

9. Kak ux OLIEHUTh MO JAHHBIM U3MEPEHUN pPaguychl KPUBHU3HBI MOBEPXHOCTEMH
JIMH3bI?

e
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10.01uenuTe yriabl MEXAY ONTUYECKOW OChIO U JIydaMHd B BallleM J3KCIIEPUMEHTE.
MOXXHO JM cuMTaTh TaKue Jy4d NapakcuaibHbiMu? [IpumMuTe BO BHUMaHUE
KPUBU3HY MOBEPXHOCTEN JIMH3.

11.KakoBbl OCHOBHBIE OTIUYMS HACAIBHONW ONTHYECKOM CHCTEMBI OT peajbHOM?
Kakune u3 Hux BBl HAOIO1AJIH HA OIBITE?

12.Kakum o0Opa3oM BO3HUKAIOT JEUCTBUTEIbHBIE H300pa)KEHUS B ONTUYECKUX
cucreMax?

13.B uyeM cCymHOCTb TEOpHM HJEaJbHOM omnTuyeckod cuctembl? Kakumu
napamMeTpaMM XapakTepHu3yeTcs uaeallbHas oNThYeckas cucrema?

14.1lpuBenure npumep rpadUyuecKoro MOCTPOCHHS M300paKEHUN B ONTUYECKOM
CUCTEME, UCTIOJIB3YS €€ KapIuHAJIbHbIE TOUKH.

15.Kakoit wmeTon ompeneneHus KapAUHAIBHBIX TOYEK PEKOMEHIyeTCsl B
npeasaraeMoil 1aboparopHoit padore?

16.ITosicaute, KakuM 00pa3oM siBIeHHE JU(paKIMM CBETa OrpaHUYUBAECT
pa3penarlyo ciocOOHOCTh ONTUYECKUX CHUCTEM.

17.Kakyto BenTMYMHY NMPUHUMAIOT B Ka4eCTBE MEphl pa3pelaroiiei crnocoOHOCTH
ONTUYECKHUX CUCTEM ?

18.B yeM COCTOMT METOJ TMPAKTUUECKOrO0 OINPEIeNICHUsI pa3peliaroiei
CIIOCOOHOCTH ONTUYECKON CUCTEMBI?

19.C nomoipto Kakux (GOpMysl MOXKHO BBIYHCIUTH YBEIWYEHUE OOBEKTHUBOB
3pUTENBHON TPYObl 1 MUKPOCKOTIIA, a TAK)KE YBEIMUYCHHE OKYJIsipa?

20.T"ne pacmonaraeTcsi BBIXOJIHOM 3pavyoK B 3pUTEIBLHON TPyOe U B MUKPOCKOTIE?

21.0T KaKuX MapaMeTpoOB 3aBUCUT YBEIMUYECHHUE 3PUTEIIbHON TPyObl U MUKpPOCKOIA?

22.Kak MOXeT ObITh U3BMEPEHO PACCTOSTHUE HAUTYUIIETro 3peHus?

23.KakuMu MeTOJaMHM U3MEpSETCA YBEJIMYEHUE 3pUTENbHOH TpyObl U
MHKpOckona?

24 Kak usmepsieTcs moJie 3peHus 3puTeabHol TpyOb1?

25.Tloctpoiite X0/ dy4yel B 3pUTEIbHON TpyOe U MUKpOCKOIE?

26.ChopmynupoBaTh 3aKOH MPETOMJICHUS M TOSCHUTH (PU3MUYECKUM CMBICI
OTHOCHUTEIBHOTO M a0COIIOTHOTO MOKa3aTeaeh mpeaoMIICHHUS.

27.ChopmynupoBaTh YCIOBHUS, MPU KOTOPHIX HAOIIOMAETCS TOJHOEC BHYTpPEHHEE
otpaxkeHue. [lonyuntsb popMyiy sl onpeeiaeHus MpeaebHOTO yria MOJHOT0
BHYTpPEHHEr0 oTpaxeHus. OObICHUTH 3aBUCHUMOCTb BEIUYHHBI MPEACIIBHOIO
yria OT JJIMHBI BOJIHBI.

28.Iloctpouts xoxa nyuedd B pedpakromerpe MPD-22 npu MOHOXpOMATHYECKOM
ocpeiennu. Kakyto poib urpaer B mpudbope KOMIEHCATOp JUCTIEPCUH?

29.Kak popmupyetcs n3obpaxkeHue B POoKaIbHON IIOCKOCTH 3PUTEIBHON TPYOBI
IIPU OCBEILEHUHU OEJIbIM CBETOM ?

30.ITouemy B pedpakroMeTpe Henb3si BECTH U3MEpPEHHUs NpelelbHOro yria 0e3
3putenbHOM TpyOb1? KakoBa ee posb?

31.YTo Takoe KOMIIEHCATOP TUCIIEPCHH, B YEM COCTOUT €T0 AECHCTBUE?
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Cnexkrpockonus

1.
2.

W

wo b=

e

[TocTpouTh X0 JIydeil B CIEKTPOTOHHOMETPE.

OOBSICHUTH AaBTOKOJJTUMAIIMOHHBIN CITOCO0 YCTAaHOBKH 3pUTEIBLHON TPYOBI Ha
OECKOHEUHOCTb.

OOBSICHUTH METOJIUKY U3MEPCHHS YTJIa HANMCHBIIIETO OTKJIOHCHHUS.

[TosICHUTH CMBICIT YTJIOBOM IHUCIIEPCUU IPU3MBIL. UeM ompenessieTcsl pacCTOsHUE
MEXIY CIIEKTPATbHBIMU JIMHUSIMH ?

Yro Takoe pa3pemaromas cuiia CrieKTpaibHoro npudopa? Yem onpeaensercs
pasperarorias Cuia mpuoOOPOB C MPU3MOW?

Ha yem ocHOBaH KaueCTBEHHBIN CIIEKTPAIbHBIA aHATIN3?

[Toctynater Bopa, cxema ypoBHE# sHepruu aroma. Ilepexobl ¢ U3TyYeHHEM U
MOTJIOIICHUEM.

OnTHyeckas cxema CIEKTPAIBHOTO MPUOOpa U Ha3HAYEHUE OT/ICIBHBIX y3JI0B.
Kak dopmupyeTcss n300pakeHUE BXOTHOW eI B (POKAIBHOW IIOCKOCTH
00BEKTHBA KaMephI?

KakoBo Ha3Ha4YeHHE MMPU3MBI?

OCHOBHBIC  XapaKTCPUCTUKH  CIHCKTpPaJIbHOrO  TpuOOpa:  JAWCIEPCHS,
pasperarorias CnocoOHOCTh, CBETOCHIIA.

OnTuyeckass cxeMa MoHOoXpomaTopa YM-2. JleiicTBHEe TpPHU3MbI TOCTOSHHOTO
yria oTKJIoOHeHus (mpu3ma A6Ge).

HNurepdepenuns cBera

1.
2.

9.

JlaTh onpeznenienne uuTephepeHIun.

OcCHOBHBIE XapaKTEPUCTHKU KOJEOaHWW U BOJH W UX (PU3MYECKUN CMBICI
(vactoTa, TmepuoA, KpyroBas 4YacTOTa, BOJHOBOE YHCIO, CKOPOCTb
pacnpocTpaHeHHs BOJIHBI, JJIMHA BOJIHBI, aMIUIUTY/a, dasa).

CnoxxeHue TrapMOHMYECKMX KoJieOaHUW. YCIOBHS MakCUMyMa U MUHHUMYyMa
HHEPrUU CyMMapHOIo KojieOaHusl.

BriBo popMyibl, CBA3BIBAIONIEH pa3HOCTH (a3 ¢ pa3HOCTHIO XOJa.

IlocTpouTh BEKTOPHYH) AuarpamMMmy JUisi  CIIOKEHHUS JIByX TapMOHUYECKUX
KOJIeOaHUIA.

KakoBa onTuueckass cxema MU METOAMKA HWHTEP(PEPEHLUMOHHOTO KOHTPOJIS
KauyecTBa ONTUYECKHUX JeTaei?

Yro Takoe mpoOHOE CTEKIO M KakuM TpeOOBaHMSIM OHO JOJIKHO
YIIOBJIETBOPSTH?

[lonyynTe MaTemMaTH4eCKOE YCIOBHUE HWHTEPPEPEHIIMH CBETOBBIX Jy4ded B
BO3IYIIIHOM 3a30p€ MEK/y MPOOHBIM CTEKJIOM U HUCIBITYEMOU J1€TaJIbIO.

Haiite omnpeneneHue oOme M MECTHOM OWIMOOK W TMOSICHUTE MOPSIOK HX
HAax0KJICHUSI Ha KOHKPETHBIX MPUMEPAX

10.BeiBog opmymsl 118 pa3HOCTH XoJa WHTEphEpUPYIOMIUX JIydeld B CXeMe

Ha6JIIOJICHI/I$I koJiel; HeroTona.

11.00bsacHenne Gpopmbl HAOIIOJaEMbIX HHTEP(HEPEHIIMOHHBIX MOJIOC U UX

OKpacCKH.

12.Yt0 Takoe Bpems pa3pelieHus GoTornprueMHuKa ?
13.YTo Takoe BpeMsl U JJINHA KOTEPEHTHOCTH?
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14.TTocTpouTs X011 Jdy4yel B uHTephepeHmonHon cxeme FOHra.

15.1TonmyunTs pa3HOCTh X0Aa OT IBYX KOT€PEHTHBIX HCTOYHHUKOB.

16.ChopmynupoBath yCI0BUs MAaKCUMYMa U MUHUMYMa HHTEHCUBHOCTH B
UHTEPPEPEHIIMOHHON KapTUHE.

17.1louemy npu ucnosib3oBanuu B cxeme HOHra nasepa, mepBoro OTBEPCTUS S HE
HYHO?

18.YTo Takoe paanyc npoCTpaHCTBEHHON KOI€pPEHTHOCTH ?

19.11onyuuts ¢opmyiy Mg pacdyeTa pa3HOCTH XO0Ja OT JBYX KOIE€PEHTHBIX
HMCTOYHUKOB CBETA.

20.ChopmynupoBaTh YCIOBUS MAKCUMYMOB U MUHUMYMOB MHTEHCHBHOCTH CBETa
B UHTEPPEPEHIIMOHHON KapTUHE.

21.Ilonyunts hopmymny ais onpenenaeHus nepuoja cxemsl KOHra.

22.1Tlouemy mnpu oOcCBelleHMM 1iejned B cxeme IOHra cBeToM ¢ B3aWMHO
OpPTOTrOHAIBHOU MOJIsIpU3auel UHTEPPEPEHIIS OTCYTCTBYET?

23.Yem orpaHu4MBaeTCs YHUCIO HAOMIOJAEMbIX IMOJOC B  JBYXJIY4Y€BOH
UHTEPPEPEHIIMOHHON KapTUHE?

24.YeM BBI3bIBAIOTCS CMEIICHHSI HHTEP(EPEHIIMOHHBIX TOJI0C?

JAuppaxuus ceera

1. 3anumure ycnoBME€ MAaKCUMyMOB HWHTEHCHMBHOCTH B cliydae AUPpaKIuu
®paynrodepa Ha qudpaKIIMOHHON pelieTKe.

2. Yewm ompenensercs YUCIO MAKCUMYMOB, MTPAKTUYECKH HAOIIOAAEMBbIX B CIy4yae
JBYX IIeNen?

3. Uem ompenensiercsi KOHTPACTHOCTb JHU(PPAKIMOHHOW KapTHHBI B cllydae
KBa3MMOHOXPOMATHYECKOTr0 OOJIydeHHs] OT MPOTSKEHHOro uctoyHuka? Kak
OHAa CBfi3aHA CO CTENEHBIO KOTEPEHTHOCTH BOJIH, NPUXOJAIINX OT Pa3HbIX
niesneun?

4. Yewm omnpenensercs BEIMYMHA BBOAUMONW KOMIIEHCATOPOM Pa3HOCTH X0a?

Ha yem ocHoBan npunuun naevictsus npudopa JIMP-2? Kakue BennyuHbl MOTYT

OBITh U3MEPEHBI C TIOMOIIIBIO ATOTO MprUdopa?

6. Kakum oOpa3om ocyiecTBisieTcs HaOmoAeHue IU(PPaKIMOHHONW KapTUHBI B
naHHoi pabore? KakoBo HazHaueHUE IMIMHIPUIECKOTO OKYJIsipa’?

7. HdudpakuvoHHas peleTka Kak CIEeKTpalbHbI MpuOop. YciaoBHE TIIaBHBIX
MaKCUMYMOB, WHTEHCHBHOCTb CBETa B TJIABHBIX MaKCHUMyMax, PAacCTOSIHUE
MEKy TJIaBHBIMM MaKCUMyMaMH JIJIsl CBETA C Pa3JMYHBIMU JJIMHAMU BOJIH.

8. KakoBa ammiuTyna CyMMapHOW BOJIHBI, NPHUXOASAIIEH OT OJHOM IIEIH B
ITPOU3BOJIBHYIO TOUKY dKpaHa? Kak CKIIaibIBatOTCS BOJIHBI OT Pa3HbIX LIETIEH?

9. U3obpa3ute rpaduyuecku pacnpeeseHUe HHTEHCUBHOCTH MpH Iudpakiuu
CBETa Ha PEUIETKE C HU3BECTHBIM YHCIOM WIENEH M 3aJaHHBIM OTHOIIECHUEM
MIEpUOo/ia PEUIETKU K IIUPUHE LIETH.

10.1IpeaenbHas mKpUHA TJIABHOTO MAKCUMYyMa. Y CIIOBUE pa3pelieHus OJIU3KUX
CHEKTpaIbHBIX JIMHUM. Pa3pemaromas cnocoOHOCTh AUGPaKIUOHHON PEHIETKH.

11.BsiBecTr popMyIibl AJig pajuyca 30HbI U €€ IIOIIA/IH.

12.CpaBHUTH HHTEHCUBHOCTH CBETA B TOUKE P MpU MOTHOCTBHIO OTKPBITOM
OTBEPCTHUU U IIPU OTKPBHITON MOJOBUHE MEPBOM 30HBI.

e
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13.Kak Oyner BIusiTh Ha Pe3yJIbTaThl U3MEPEHUN YBEIMUECHHUE TUaMeTpa TOUCUHOU
nuadparmsl B (pOKaIbHOMN MIIOCKOCTH KOJIUMAaTopa?

14.O1eHUTH MOTPEIIHOCTH U3-3a MPEANOI0KEHUH 0 MaJI0CTH (POKYCHOTO
pPacCcTOSIHUS f, U BETMYUHBI AB OTHOCUTENBHO b.

Honsipu3auus ceera

1. Tlosicamte npuHuMO JaecTBus mnpudMbl Huxons. Kakas wyacte »Hepruu
MaJaIIero CBETa MPOXOIUT 4vepe3 npusMy Hukoins, ecnu mamaroniui CBET:
a) TMHENWHO MOJSPU30BaH, 0) HIUPKYISIPHO MOJIIPU30BAH, B) €CTECTBEHHbIHN ?

2. Hapucyiite xon Jydeil B TOJIyTEHEBOM caxapuMmeTpe (C yKa3aHUEM
HampaBiieHusl KoyieOaHMi dJeKTpuyeckoro BekTopa). Kak mone 3penHus
pa3zesaeTcs Ha JBE YacTh?

3. Kak oObscusiercs B Teopuun @DpeHens SBICHUE BpalleHUS IJIOCKOCTH
MOJISIPU3allUM CBETa B ONITUYECKH AaKTUBHBIX BEIIECTBAX?

4. BeiBeaute ¢popMyny IS yria MOBOPOTA IIOCKOCTH MOJIAPU3AIMHU B ONTUYECKU
AKTUBHOU CpeEE.

5. Jlaiite omnpeAecseHUuEe JIMHEMHO MOJSPU30BAHHOTO, €CTECTBEHHOTO U
YaCTHMYHO TMOJSPU30BaHHOTO cBera. Kakum 00pa3oM MOKHO BBIJIEIUTH
JIMHEWHO MOJISIPU30BAHHBIN CBET U3 €CTECTBEHHOTO?

6. JlaliTe omnpexaeneHue DJIUIMNTAYECKA TOJSPU30BAHHOrO cBera. Kak
BO3HUMKAET M KaKMMM T[apaMeTpaMH XapaKTepHU3yeTcsl  AIUIMNTHYECKHU
MOJISIPU30BAHHBIN CBET?

7. Kak u3MeHsieTcsl 3JUIMIIC TOJISIpU3allii: a) NpU U3MEHEHHH caBura @as
HUCXOJIHBIX KojJeOaHuh ¢&; 0) Npu HM3MEHEHUH OTHOIICHUSI aMIUIUTYI
UCXOJHBIX KOJeOaHut B/A .

8. UeM ompenenseTcss HampaBiI€HUE BpallEHUs BEKTOpa E B JJUIMOTUYECKHU
MOJISIPU30BaHHOW BOJIHE?

9. Kakme XapakTEpUCTUKH DJJUIMICA TOJSIPU3ALUM MOXKHO  OINPEAECIUTH
METOJIOM BpalIaroLIerocs aHaau3aTopa?

10.00bsicHUTE, Kak JEWCTBYET IUIaCTMHKAa A/4 B KayecTBe KOMIIEHcaTopa
casura ¢as.

8. OnummuTe cxemy 3KCIEPUMEHTAIBHON YCTAHOBKHM M HA3HAYECHUE OTIIEIbHBIX €€
AJIEMEHTOB.

HckyceTrBeHHAss aHU30TpONIUS

1. HapucoBatb cxemy juis usmepenus apdexra Keppa.

2. Hamwmcats GpopMmyity, cBsA3bIBatoNIyt0 noctosiHHyI0 Keppa ¢ pasHoctbio ¢a3
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOT'O JTyUEH.

3. Kaxk ominuuts 3¢ dext Keppa oT MCKyCCTBEHHON aHU30TPOIUU MIPU

MEXaHUYEeCKUX JiepopManusix.

Teopus JlanxxeseHa.

3aBucuMOCTh ocTOsIHHOM Keppa oT TemnepaTypahi.

Teopus bopna.

Yem 00BSACHAIOTCS pa3inyusi B 3HAUCHUSIX OCTOsHHOU Keppa aiis BemiecTs,

MMEIOIIUX OJIM3KUE 3HAYEHUS MOCTOSITHHBIX MOMEHTOB U MOJISIPU3YEMOCTEH.

NS s
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8

. OOBACHUTDH ONBITHI 1O HU3MCPCHUIO JJIUTCIIBHOCTU CYIICCTBOBAHUA 3(1)(1)eI<Ta

Keppa.

9. Ilpumenenue 3¢ dexra Keppa.

IHornomenue cBera

1. Cnenaiitre BbIBOA 3akoHa byrepa. IloscHute Qu3anyeckuii CMbICT U TPAHUIBI
NPUMEHUMOCTH AU(P(EPEeHIINATBFHOT0 W HMHTETPajbHOTO 3aKOHOB MOTJIOLIEHUS
CBeTa.

2. Bo ckonbko pa3 ociia0isieTcsi MOTOK CBETa B CJIOE BELIECTBA, €CIU ONTHYECKas
IJIOTHOCTH paBHa D?

3. HapucyiiTe ontuueckyro cxemy U OOBbSICHUTE MPUHUMUI JAeicTBUs npudopa OOK-
56IIM (DdM-56). Kakum metogom B mpudope ®M-56 nose 3peHus genurcs Ha JiBe
qacTu?

doromeTpus

1. HazoBuTe oCcHOBHBIE (POTOMETPUUECKUE BEIMYUHBI — CHJIa CBETA, CBETOBOM MOTOK,
OCBEILIEHHOCTh, IPKOCTh M UX €IUHUIIBL.

2. Kakue ucToYHUKH CBeTa MOAUYMHSIOTCS 3aKoHy Jlambepra?

3. Chopmynupyiite 3akoH Jlambepra.

4. O0bsacHuTe npuHIMNI padoThl poromeTpos Konu u Jlrommepa - bponxyHna.

5. Hapucyiite cxemy quHeHOT0 (hOTOMETpA.

6.5. KonTpoJsbHbIe BOIPOCHI U 3aJaHUA JI NIPOBEIeHHUS MPOMEKYTOYHOM
aTTecTallUM 10 UTOraM OCBOEHMSI JUCHUILIUHBI - IepeYeHb
IK3aMEeHAIMOHHBIX BONIPOCOB:

1.

YpaBuenus Makcseiuia. BosiHOBOe ypaBHEHHE. Y paBHEHUE BOJIHBI. [lmockas
MOHOXpoMaTuueckas BojiHa. OCHOBHBIE XapaKTEPUCTUKH KOJI€OAHUN 1 BOJH U
uX (pU3NYECKU CMBICI.

VYpaBHeHUs MI0CKOH, chepuyueckoi u UIMHAPUYECKOl BoJiH. ["ayccoB mydok
CBETA.

[IpencraBneHre MOHOXPOMATUUYECKUX BOJIH B KOMILJIEKCHOM BUJIE.
KomrnekcHast aMIinTy1a BOJHOBOIO MoJisl. YpaBHeHUE [ enbmrolibiia.

HOHepe‘{HOCTB C—)JI@KTpOM&I‘HHTHOfI BOJIHEI. B3aumHuas OpuCHTAlHA BOJIHOBOT'O
BCKTOPA, BCKTOPOB 3JICKTPUUICCKOT'O U MArHUTHOT'O MoJieH B MJIOCKOM BOJIHE.

ITonspuszanus mI0CKOM MOHOXPOMATUUYECKON dJIEKTPOMArHUTHON BOJIHBI. THIIBI
MOJIAPU3ALIAN JIEKTPOMATHUTHBIX BOJIH. JIMHENHO MTOIspU30BaHHAas BOJIHA.
KpyroBas u snnunTudeckast noJisspu3aluu.

EctecTBeHHBIN M YaCTUYHO HOHHpI/ISOBaHHBIﬁ cBeT. CTerneHn MMOJIIPHU3allnU.

DHEpPrus IEKTPOMarHuTHBIX BOJIH. [IMOTHOCTE mOTOKA SHEepruu. BekTop
YwmoBa-IlovHTHHTA. THTEHCUBHOCTH CBETA.

Crosure >IeKTPOMarHUTHBIC BOJHBI. Y PaBHEHHE CTOSIYEH BOJIHBL. ONTHYECKUNA
pe30oHaTop.

Peructpanus crosuux anekTpoMaraHuTHbIX BoJH. OnbiT Bunepa. L{BetHas
dotorpadus Jlunnmana u o6bemMHas rojorpamma JleHucroka.
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10.KBa3zumMoHOXpoMaTUuueCKre BOIHBI. M3nydyeHue qUnojJbHOr0 OCHUIIIATOPA.
PaznoxeHne mo rapMOHUYECKHUM COCTABIISIOINM. BpeMeHHOM crieKTp.

11.MoaynupoBaHHbIE BOJIHBI. AMIUIUTYHAs U (pa3zoBas Moaysiiuu. BonHoBo#
YT KOHEYHOU I TeabHOCTH. COOTHOLIEHHE MEXAY JUIMHOM 1[yra U IUPUHON
CIIEKTPAJIbHOTO UHTEPBAJA.

12. Cynepno31/1u1/1$1 ABYX IINIOCKUX  MOHOXPOMATHYCCKHUX  BOJIH paBHH‘IHOﬁ
yacToThl. buenus.

13.I'pynmoBas ckopocts. @opmyia Panes. J{ucnepcus ceera.

14.0T1paxeHne u NpeaoMIICHUE CBETA HA MJIOCKOHN IpaHuUILIe pa3jiesia IByX
M30TPOIHBIX IUAJICKTPUKOB. BBIBOJI 3aKOHOB OTPaKEHHUS U MPEIOMIICHUS.

15.CooTHOLIEHNS aMIUTUTY TTaJal0lIel, OTPAXKEHHON U MPEIOMIIEHHON BOJIH.
BriBog ¢popmyn @penens. Caeactus u3 popmyn Openernsi.

16.113MeHeHune napamMeTpoB BOJIHBI IPU OTPAXKEHUH U TIpeIoMiIeHUU. 3MeHeHue
(ha3bl BOJIHBI TIPU OTPAKCHUH. 3aBUCUMOCTH KO3 PUITMEHTa OTpakKeHUs OT
yria najaeHus. MizMeHenue azumyTa KojieObaHuil JUHEHHO TOJISIPU30BaHHOM
BOJIHBI [IPY OTPAKEHUU U MPEIIOMIICHUMU.

17.1lonspu3anus cBeTa IpU OTpaKeHUH noJ yrioM bprocrepa. bproctepoBckue
OKHa B T'a30BOM JIa3epe.

18.Crenenp nospu3ay OTPaXEHHOTO U MpeioMiIeHHoTo cBeTa. Ctomna
Cronerona.

19.9nepreTnueckue ko3 GUIMEHTH OTPAXKEHUS U MPOITYCKaHUs. 3aKOH
coxpaneHus 3Hepruu. KordduumreHt otpakeHus npu mporu3BOJIbHOM a3UMYTe
nuHelHoM nonspuzanuu. KosdduimeHt orpaxkenust s €CTECTBEHHOTO CBETA.

20.ITonmHoe BHyTpeHHee oTpaxeHue. ONTHIECKHUE DJIEMEHThI U PUOOPHI,
paboTarolye Ha MOJIHOM BHYTPEHHEM OTpakeHWU. BoJIOKOHHBIE U TIJIaHApHBIE
cBeTOoBOJIbI. BonokoHHas ontuka. HeomHopogHas BojiHa BOJIM3HU TPaHUIIBI
pasnena cpen. HapyuienHoe nonHoe BHyTpeHHEE OTpakeHHe.

21.M3MeHeHue cCOCTOSHUS MOJIIpU3aIliy CBETa P MTOJIHOM BHYTPEHHEM
orpaxxeHuu. [lapannenenunen Openens.

22.0t1paxeHue cBeTa NOBEpXHOCThIO MeTauioB. Koadduiment orpaxxenus
MeTasuioB. ['myOuHa NpOHMKHOBEHHUS NMPETOMIIEHHOHN BOJIHEI. I3MeHeHue
COCTOSIHUSA MOJISIPU3ALUY JIMHEHHO MOJISIPU30BaHHON BOJIHBI PU OTPAXKEHUHU
MOBEPXHOCTHIO METAJIOB. DIIITUIICOMETPHS.

23.PaciipocTpaHeHue cBeTa B aHU30TPOIIHOM cpee. TeH30p AUdIEKTPUUECKOi
npoHunaeMoctTu. OHOOCHBIE U JIBYOCHBIE ONTHUYECKUE KPUCTAILIBI.

24.11nockass MOHOXpOMAaTHYECKas BOJIHA B aHU30TPOIHOM cpene. BzaumHuas
OpUEHTAIIUS BEKTOPOB 3JIEKTPOMArHUTHOTO 1oJisi. Pa3oBasi CKOPOCTh BOJIHBI B
aHU30TpOIHOM cpenie. OOBIKHOBEHHBIE U HEOOBIKHOBEHHBIE BOJTHHBI.

25.YpaBHEHU JJIs JIyUEBBIX CKOPOCTENW B OTHOOCHOM KpucTasuie. [loBepxHocTH
Jy4eBbIX CKOPOCTE OOBIKHOBEHHON M HEOOBIKHOBEHHOM BOJIH B OJJTHOOCHOM
KpUCTaJUIE.
26.1IperomneHne cBeTa Ha rpaHULE aHU30TPONHOU cpenbl. [locTpoenus I'roiirenca
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IJIA OAHOOCHBIX KPpUCTAJIIOB.

27.Ilonsipu3alluOHHBIE yCTpocTBa. KpucTaminyeckue miacTUHKU.
Komnencaropsl. [Ipusmel Hukons, Bonnactona. 3akon Mamroca.

28.JluxponydHbl€ TUIACTUHKH, MOJISIPOUIBI.

29.UckycctBeHHast anuzotponus. DoToynpyrocts. DnekTpoonTuieckue 3¢ HexTh
Keppa u [Tokkenbca.

30.UuTepdepennus cBeta. B3anMHas KOrepeHTHOCTh BOJTHOBBIX MPOIIECCOB.
NHTEHCUBHOCTH PE3YyITUPYIOIIETO MOJISI IPU CYNIEPIIO3UIIMHU JBYX CBETOBBIX
BOJIH. IHTepdhepeHIIMOHHOE YpaBHEHHUE. Y CJIOBUSI 00pa30BaHUsI MAKCUMYMOB U
MHHUMYMOB UHTE€HCHUBHOCTH.

31.UnrepdepeHiius MOHOXPOMATUYECKUX BOTH TOYEHYHBIX HCTOYHUKOB.
OcHoOBHOE ypaBHEHUE UHTEPPEPEHIIMM MOHOXPOMATUYECKUX BOJIH (BBIBOJ
YpPaBHEHHMSI C UCTIOJIb30BAHUEM BEKTOPHOW JIMarpaMMbl U KOMILIEKCHON (hOPMBI
3aMKCcH JIJIsl ypaBHEHUs CBETOBOM BOJIHBI). [IpocTpaHCTBEHHOE pacnpeieneHue
WHTEHCUBHOCTHU B HHTEPPEPEHIIMOHHON KapTuHe. KoHTpacT (BUIHOCTH)
UHTEPPEPEHIIMOHHBIX MOJIOC.

32.Unrepdepenius miockux BoiaH. [IpocTpaHcTBEHHBIN nepro mojioc.

33.Uutepdepennusa chepudeckux BoiH. Cxema HaOmoaeHus nojoc FOHra u
cxema HaOmroaeHus koser] HerotoHa. OnTuyeckuil myTh, ONTHYECKas pa3HOCTh
xoza. CBsi3b pa3HOCTH (a3 BOJH C UX ONTHYECKON pa3HOCTHIO X0/1a. Y CIIOBUS
(hopMUpOBaHUS CBETIBIX U TEMHBIX HHTEP(PEPEHITMOHHBIX TTo10c. Ob1Ias
cxema uHTep(hEepPeHIINN BOJIH TOUCYHBIX HCTOUHUKOB.

34.UnrepdepeHiusi MOHOXPOMATUYECKUX BOJIH PAa3IMYHON YaCTOTHI.
3aBUCUMOCTH HabJI0/1aeMON KapTUHBI OT TOCTOSIHHON BpEMEHU
dboTonpueMHUKA.

35.Uutepdepomerp Maiikenbcona. Matepdpepomerp Maxa-llennepa.

36.MuTepdepeHiiys KBa3UMOHOXPOMATHYECKUX BOJIH. DYHKIIHS B3aUMHOU
KOT€pEHTHOCTHU. CBETOBBIX BOJIH.

37.BpeMCHHaH KOTCPCHTHOCTHL CBETOBLIX BOJIH. I[JH/IHa BOJIHOBOT'O Iyra. BpeMH u
JJIMHa BpCMCHHOﬁ KOI'CpCHTHOCTHU. CooTtHommeHus MCIKAY BPCMCHCM
KOTCPpCHTHOCTHU H HII/IpI/IHOﬁ CIICKTPAJIBHOT'O MHTCPBAJIA.

38.3aBUCUMOCTH BUIHOCTH UHTEP(HEPEHIMOHHBIX TIOJIOC OT CTENEHU BPEMEHHOMN
KorepeHTHOCTH. [IpenenbHas pa3HOCTh X0/1a U MOJIHOE YUCIIO HAOII0AaEMbIX
UHTEPPEPEHIIMOHHBIX MOJIOC.

39.CnexrpanibHas uHTepdepenuus (MaTepdepeHus npu O0NbIINX PA3HOCTIX
xo7a). Dypbe-CrIeKTPOCKOIIHS.

40.I/IHTep(1)CpCHI_II/I$I KBAa3SUMOHOXPOMATHYCCKHUX BOJIH ITPOTAKCHHBIX HCTOYHHUKOB
CBCTaA.

41.1IpocTpaHCcTBEHHAsA KOTEPEHTHOCTh. POJIb KOHEYHBIX Pa3MEPOB HCTOUYHHKA
ceeta. UnTepdepomerp FOHra. 3aBucuMocTh pasnyca NpocTpaHCTBEHHON
KOTE€PEHTHOCTH OT YIJIOBBIX Pa3MEPOB UCTOYHUKA CBETA.

42.3Be3nubiit uaTepdepoMeTp MaiikeahrcoHa U €ro COBpeMEHHbIE MOAUDUKAIUH.
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43 . Uurepdepometp Panes. UuTepdpepeHIINOHHBIE ONBITHI C IEIEHUEM BOJHOBOTO
dbponTa (bunpusma dpenerns, 3epkana Openens, ounuHza buiie, 3epkaino
Jlnoiiga).

44 NutepdepeHIMOHHBIE MTOJIOCH] pABHOT'O HAKJIOHA U PABHOM TOJIIIMHBI.
Onrtryeckas pa3HOCTh X0/ JIyYel CBETA MPH OTPAKEHUU OT I'PAHUI] TUIOCKOTO
npo3pavHoro cnod. [lomocel paBHOro HakinoHa. Ontudyeckuit KiuH. [lonocsl
paBHOil TonmuHbl. MHTEeppepenronnbiit onbT HetoToHa, kKobiia HeloToHa.

45.BnusiHie BpEMEHHON U MPOCTPAHCTBEHHOW KOTE€PEHTHOCTH CBETA MIPU
UHTEPPEPEHIIMU B TOHKUX IJICHKAX.

46.11poceeTiienue onTuku. MIHTEpdEpeHIIMOHHbBIC 3epKaa.

47 Uurepdepennus noisipu3oBaHHBIX BOJIH. HTEepdepeHIus OpTOroHaaIbHO
MOJISIPU30BaHHBIX IJIOCKHUX BOJIH. Kprcrannuyeckas miiacTUHKA MEXAY IBYMs
MOJIAPOUIAMM.

48.MuoronyueBas untepdepennus. Muatephepomerp Padpu-Ilepo.
Pacnipenenenrne HHTCHCUBHOCTH B MHTEPGEPCHIIMOHHBIX KaPTUHAX B
MPOXOSIIEM U OTPAXKCHHOM H3Iy4eHHH. Pa3HOCTH a3 1 pa3HOCTH X0/ JTydeid
B untepdpepomerpe Padpu-Ilepo.

49.J1azepnsiii pezoHaTop. UuTepdepenimontbie cBeToPpmibTpbl. MHOTOCIONHBIE
IudJIeKTpudeckue naTepdepeHnonnbie 3epkana. dotorpadus Jlunnmana B
HaTypaJIbHBIX 1IBeTaX. ['onorpammel JleHuCIOKa.

50. Audpaxuus cera. [Ipunuuns ['toiirenca u ['tolirenca-Openens. 30HbI
Openens. dudpakuus OpeHenst Ha KPyTrjioM OTBEPCTUH U KPYTIIOM dKpaHe.
[Tatao Ilyaccona. Pactipenenenue ocBEEHHOCTH B TU(PPAKIIMOHHON KapTHHE
B [IOIIEPEYHOM HAINPABICHUH U BJIOJIb OCU OTBEPCTHS.

51.30HHas nIacTUHKA U €€ CpaBHEHME ¢ JTUH30M. JInH3a Openens.
52. Indpaxuus Opaynrodepa. Audpakuns Opaynrodepa Ha TpsIMOYTOJILHOM H
KpYTJoM oTBepcTuu. JudpakiuuoHHas pacXoAUMOCTb CBETOBBIX MYYKOB.

JlazepHble rayccoBsl myuku. JludpakioHHas pacXxoIUMOCTh U3TyUYCHUS
MTOJIYIIPOBOAHUKOBOTO JIa3epa.

53. AudpakiimoHHBIN TIpeAes pa3peiieHus ONTHYECKUX CUCTEM.

54. IndpakunoHHas pemerka. AMIUIUTYAHbIE U (Da30Bble TU(PAKIIMOHHBIE
PELIETKH.

55. IndpakunoHHas pelleTka Kak CrieKTpalbHbIi npubop. Pazpemaromas
CIOCOOHOCTh TU(PPAKIIMOHHON PEIIETKH.

56.®u3nyeckue NpuHUUIILI ronorpaduu. I'onorpaguueckue cxembl 3aUcH U
BOCCTaHOBJICHHS CBETOBBIX TOJIEM.

57.06bemubie nudpakironnslie pemetku. dudpakuus bperros-Bynbda.
Hudpakuus cBeTa Ha aKyCTUYECKHUX BOJIHAX.

58.IIposiBnenue >3¢gdexra omiepa npu natepdepeHimu u udpaxkiuy cBeTa.
CnBur 4acTtoTsl cBeTa npu JUdpakiuy Ha JBUKYIIEHCS TudpaKIIMOHHON
pemerke. Judpaxus Pamana-Hata Ha Oeryieil akycTUUeCKOW BOJIHE.
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6.6. TeMbl, KOHTPOJIbHBbIE PA0OTHI 1 HOMEPA 32124 JJIS IPAKTHYECKUX
3aHATUHHI

IlepeyeHb TeM NPAKTUYECKHUX 3AHATUH

I'eomerpuyeckas onTuka
[Tpunuun @epma. OnTuyeckas JmHA yTH. OTpakeHUE U IPEIOMIICHHE Ha
rpanule paszena n1Byx cpel. [lonHoe BHyTpeHHee oTpaxkenue. [lonsatue
uJeaabHON oNTHYEeCKOM cucTteMbl. [Ipenomienue cBeTa Ha chepuuecKkoit
noBepxHocTH. Chepuyeckoe u miockoe 3epkano. Dopmyrna TOHKON JTUH3HI.
[TocTpoenue nzodpaxkeHre B TOHKUX JHH3aX. CUCTEMBbI U3 TOHKHUX JIHH3.
3purenpHas Tpy6a u Mmukpockon. @opmysa TOJCTON JTUH3HI.

CBolicTBa 3IEKTPOMArHUTHbBIX BOJH. [losisipu3aius cBera
BonnoBoe ypaBHeHue. YpapHeHue BoJHbI. [1ockas u cepudeckue BOJHEI.
OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHUM ¥ BOJIH. MOHOXpOMAaTHYECKHUE U
HEMOHOXPOMATUYECKUE BOJIHBL. JHEPIrHUs JIEKTPOMArHUTHBIX BOJIH. [[1OTHOCTD
noToka 3Hepruu. BoiHoBkie yru. CiekTp BOJIHOBOIO IyTa.
[Tonsipuszanms 31E€KTPOMarHuTHBIX BOJIH.
Crostune 37eKTpOMarHuTHbIE BOJIHBI.

OTtpaxenue u npenomiucHue cseta. Dpmyinl Openens
3aKOHBI OTPAKEHUS U IIpeJIoMIIeHUA cBeTa. [loIHOE BHYTpEHHEE OTpaKECHHUE.
dopmynsl Openensi. AMIUTUTYAHBIC U SHEpreTUYecKkue KodOPUIIUEeHTHI
oTpaxeHus. MI3MeHeHne COCTOSTHUSA MOJISIPU3ALMU CBETA IIPU OTPAXKEHUM.

OnTHKa aHU30TPOIHBIX CPENl
®opmynbl Openenst. Yroa bprocrepa. Crona Cronerona. [Inactunku A4 u A/2.
[Tonspuzauronnsie npusMel. [lonsgpounasl. 3akon Mamroca.

HurepdepeHiusa csera
BbiBOT BOJTHOBOTO YpaBHEHHS. Y paBHEHHUS TIJIOCKOH, chepuueckoi u
HATUHIpUYECKON BOJHBI. CliokeHue Kojie0aHu ¢ B3aMMHO OPTOTOHATIBHON
nossipu3anueit. Matepdepennns B Tonkux mieHkax. Konbia HeroTona. Cxema
FOwnra. 3epkana @penens.

Hudpaxuus cBera
[Ipuniun [Noiirenca-®Openens. udpakuus Ha KpyrioM oTBepcTrr. MeToa 30H
Openens. AudpakunoHHas peierka.

Tembl KOHTPOJIBHBIX PadoT

I'eomeTpuueckas ontrka. TOHKHAE U TOJCTHIE JTUH3HI.

CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

OtpaxkeHnue u npesnomieHue ceera. Popmyisl Openens.

[Honsspuzanms ceera. [lonspuzanmoHHbIE ONTUYECKHUE DJIEMEHTBHI.
Wnrtepdepenius cera. UatepdepomeTpsi.

Hudpakuus ceera. 3oHHas Teopus Audpakuuu. JuppakiimoHHbIe PEIIETKH.

A e e
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6.7. JlabopaTopHbie padoThl GU3NYECKOr0 MPAKTUKYMA 10 ONTHKE

I'eomeTpHyeckasi ONTHKA

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

Jlabopamopnas paboma Ne 2. Izmepenne napameTpoB GoToOOOBEKTHBA MPU
MTOMOIIIM OOJIBIIION ONTHYECKON CKaMBbHU.

PedpakTomerpus, poromerpusi, CIEKTPAJbHbIA AHAJIH3

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

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUH.

Jlabopamopnas paboma Ne3. 3ydeHure MOTIOMIEHHUS CBETA C ITOMOIIBIO
dbotomerpoB PIK-56I1IM u O®M-56.

Jlabopamopnas paboma Ne 4. I3ydeHue qUCIiepCUn CBETa C TTIOMOIIBIO
CIEKTPOTOHUOMETpA.

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

IHoasipu3auus cBeTa

Jlabopamopnas paboma Ne 1. zydenue spdexra BpalieHus mioCKOCTH
TOJISIPU3AITHH.

Jlabopamopnas paboma Ne 2. ViccnenoBaHue SJUTUNITHYECKH TOSIPU30BaHHOTO
CBeTa.

HNurepdepenuns ceera

Jlabopamopnasa paboma Ne 1. OnpeneneHue KauecTBa MOBEPXHOCTH ONTHUECKUX
JeTajei MeToA0M MPOOHBIX CTEKOJI.

Jlabopamopnas paboma Ne 2. OnipeneneHue JUIMHBI BOJHBI CBETA MPU
HaOmoaeHun kosel HproToHa.

Jlabopamopnas paboma Ne3. 3yuenvue uHTepPepeHIIMU CBETa OT ABYX IIEJCH.
W3MmepeHre KOHLIEHTPAllMU U TIOKa3aTessl MPeIoMIICHUS
pPacTBOPOB ¢ ToMoIIbI0 uHTepdepomerpa JIMP-2.

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

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

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

JAudpaxuus ceera

Jlabopamopnas paboma Ne I. OnpeneneHue AJIMHBI BOJHBI C TTOMOIIBIO
IUPPAKIIHOHHONW PEIIETKH.

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

Jlabopamopnas paboma Ne 3. Jludpakuus cBera Ha 00beMHON TUDPAKITNOHHOMN
pereTKe.

29

03.03.03 — Pagnodusuka. Ousnka v TEXHUKA JIEKTPOHHBIX CPEICTB



7. laHHbIe 1J14 y4eTa ycneBaeMocTu cTtyaeHToB B BAPC

Ta6auna 2.1. Tabnuia MakCUMaIbHBIX OaJIOB MO BUAAM YYEOHOU NeATEeIbHOCTH

1 2 3 4 5 6 7 8 9
Coveorp | T [ opmme | e Camoerontes 7RO D T oro
i 3aHATUA 3aHATUA bHas pa60Ta TeCTI/IpOBaHI/Ie ACATCIIBHOCTHU | aTTECTAllUsA
4 20 0 40 10 0 0 30 100
IK3aMeH
4 0 40 0 40 0 0 20 100
3a4yeT
Jlekuun
bamnsr 0-20.
ITocemaemocts — 0-10 6annoB.
Kputepuu oneHKH: e qoceuieHue Menee 50% 3anaruii 0 6anos
e nocemenue oT 50% mo 70% 3ausTuii 2 6amia
e Ttiocertenue ot 71% no 80% 3ausatuii 4 6amia
e Ttrocenenue ot 81% mo 90% 3ausTuii 6 6ayUI0B
e nocemenue ot 91% no 100% 3austuii 10 6ax10B
OTBeThl Ha KOHTPOJIBLHBIE BOIIPOCHI - 0-10 6aJU10B.
Kpurepun e 0TBeTHl Ha KOHTPOJILHBIC BOIPOCHI 1O 1-2 nekuusm — 1 Gai;
OLICHKHU: e 110 3-4 nexkuusaM — 2 Oanna;
e 110 5-6 nekuusaM — 3 Oania;
e 110 7 nekumsam — 4 6anna;
e 110 9-10 neknusiM — 6 O0aIOB;
e 110 11-12 nexuusam -7-8 0aioB
e 110 13-14 nekumsam - 9 6amios
e 110 15 nekumsm — 10 6amnos
® B OCTaJIbHBIX ciiydasx— () 6anos;
IIpakTHyeckue 3aHATHS
bamner 0-40.
ITocemaemocts 0-10 O6anios.
Kputepuu oneHKH: e qoceuieHre MeHee 60% 3anaruii 0 6annos
e nocemenue ot 60% no 70% 3ausaTui 2 Oanna
e Ttiocerrenue ot 71% no 80% 3ausatuii 4 6amia
e Ttocentenue ot 81% mo 90% 3ausTuii 6 6ayUI0B
e nocemenue oT 91% no 100% 3austuii 10 OaxmoB
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BommosnHeHne gomanaux 3aganuii 0-15 6amios.
Kpurepun OLIEHKH: e IIpH IMOJHOCTHIO MPABUILHOM BBIITOJHCHHH CTYICHTOM
JIOMAaIIIHUX 3aJaHuii — 15 0ajios;
® [IpW YaCTUYHO MPABUJIBHOM BBITIOJHEHUHU (TTPABUIIBLHO
BBITIOJTHCHHBIX 3a1aduii — He MmeHee 70%) — 10 6aios;
® [IpW YaCTUYHO MPABUJIBHOM BBITIOJHEHUHU (TTPABUIIBHO
BBITIOJTHCHHBIX 3a1aHuii — He MmeHee 40%) — 7 6aioB;
® B OCTAJBHBIX cirydasx — () 0amios.

BrinoJsiHeHHe KOHTPOJIbHBIX paboT 0-15 6aos.
Kputepuu oneHKH: ® HE BBINOJHEHNE KOHTPOJIbHBIX padoT — 0 GanioB
® BbHINOJIHEHUE 1-0M KOHTPOJIbHOM paboThl — 3 Gania;
e 2-X KOHTPOJBHBIX paboT — 6 Oaina;
e 3-X KOHTPOJBHBIX padboT — 10 OasmoB.
® 4-X KOHTPOJBHBIX paboT — 15 OamioB.

CamocrosiTeqibHasi padoTa N0 JeKUMOHHBIM 3aHATHAM

bamnsr 0-10.

BrlnosiHeHUE 3aaHui JUId CaMOCTOSITEIbHON paboThl U 0OpMIIEHHE OTYETA IO
HUM B PYKOIIMCHOM M II€4aTHOM GopMe ¢ IPEACTaBICHUEM YHCJIECHHBIX PAaCUYETOB,
rpadMKOB,  pPE3VJHTATOB  KOMHOBIOTEPHOTO  MOJCIMPOBAHUI, PHUCYHKOB,
doTorpadmuii - 0-10.

Kpurepuu ouenku: e 1€ BBLITOJHEHHUE 3aJaHUI I CAMOCTOSITEILHOM
paboTtsl — 0 GasmoB
e BpINoJHeHHE 1-T0 3aganus — 1 Oa;
e 2-x 3amanuii — 2 Oajnia;
e 3-x 3amanwmii — 4 Oanna;
e 4-x 3amanuii — 6 0aJJIoB;
e 5-TH 3aaHUH — 8 OAJUIOB.
e 6-tH 3agaHui — 10 6ayUIoB.

ABTOMATH3MPOBAHHOE TECTHPOBAHME
OueHnBaHUE HE NPETYCMOTPEHO.
JApyrue Buabl y4eOHOi 1esiTeJILHOCTH
OueHnBaHUE HE NPETYCMOTPEHO.

IIpomexkyTOUuHAs aTTECTALIUSA

bamnnsr 0-30.

[IpomexyTouHast arTecTaluss IPOXOoAUT B (OpMe WU YCTHOTO, WU MTHUCbMEHHOTO
9K3aMEHa B BHUJIE OTBETOB Ha JIBa BOIPOCA K3aMEHAIIMOHHBIX OWJIETOB U JBYX
JOTIOJTHUTEIIBHBIX BOIIPOCOB U3 MEPEUYHSI KOHTPOJIBHBIX BOIMPOCOB ISl TPOBEACHUS
MPOMEXKYTOUHON aTTecTanuu. B Owmnetax coaepikarcs 2 Bompoca U3 TepedHs
KOHTPOJIBHBIX BOIIPOCOB JJIs1 IPOBEICHHUS IIPOMEKYTOUYHOU aTTECTALIUU.
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HpI/I AUCTAHIIMOHHOM PCIKHUMC IIPOBECACHUA HpOMC)KYTO‘IHOﬁ arTeCTallun 3K3aMCH
MpoxXoauT MMCbMEHHOM (l)opMe. B Owmierax COOCPKUTCA JIBa TCOPCTUYCCKUX
BOIIpOCa N ABC 3aJla41 13 PA3HBIX Ppa3acjioB COHCp}KaTCHBHOﬁ qaCTHu AUCLHUIIIINHBI.

Kpurepnii oieHKH 0TBETA HA KaXKJbIil BONPOC MPU MPOBEICHUU

HpOMC)KYTO‘IHOﬁ arrecraiguu:

Ha BOIPOC JaH TPaBWIbHBIA, MOJIHBIA, Pa3BEPHYTHIH OTBET (IOMYCKAIOTCS
HE3HAUUTEIbHBIEC MOrPEHOCTH) — 12-15 6annos;
Ha BONPOC JaH MPaBIJIBHBIN, HO HEMOJHBIA OTBET (HampuMep, MPH BBIBOJC
GbOpMyITBI, W3IIOKEHWH METOJa OTCYTCTBYIOT OTHAEIbHBIC JOTHYECKHE IIarw;
JOMyIIeHa OIMMOKa MPY BBIUYMCICHUH;, UMEIOTCS JIpyrue HerouHoct) — 8-11
0aJIoB;
HA  BOMpPOC JlaH KpaTKUH  OTBET, COJAEPXKAIIUH  TOJIBKO  BEPHO
chopMynupoBaHHbIE (aKThI (IOMYCKAIOTCS HE3HAYUTEIbHBIC MOTPEITHOCTH) —
4-5 6aJlIoB;
Ha BOMPOC JIaH KPaTKUU OTBET, COACPXNAIIMUN OMMNOOYHBIC MPEICTABICHUS U
cyxxaenus — 1-3 Oanna;
B OCTJIbHBIX cliydasix — 0 6anios.

Takum 00pazom, MaKCUMAIIBEHO BO3MOXKHASI cyMMa OaJlsIoB 3a JICKIIMOHHBIE H

MPaKTUYECKHUE 3aHATUS CTyJACHTa 3a CceMecTp I0 AucuurimHe «OnTtukay
cocrasiser 100 6amioB.

Tabauuna 2.2 TaGnuna nepecyuera MoTy4eHHOW CTYJIEHTOM CYMMBbI 0aJlIOB MO
nucuuiuinae «ONTHKa» B OIEHKY (9K3aMeH):

80 - 100 6aymoB «OTIIMYHOY
60 — 79 GamoB «XOPOIIO»
30 - 59 Gamos «YJIOBJICTBOPUTEIIHHO
0 - 30 GamoB «HEYJOBJIETBOPUTEITHHO»

JlabopaTopHbIe 3AHATHSA

bamner 0-40.

Cnava yCcTHOTO ¥ MUCBbMEHHOT'0 OTYETA 110 JJAOOpaTopHOil padorte.

Kpurepun OICHKH: OTBETHI Ha YETHIPE TEOPETUYCCKHX BOIpPOCA IO JTAHHOH
7abopaTOpHON paboTe MPHU MPABHIBHOM BBITIOJIHCHUH SKCIIEPUMEHTAIBLHON YacTh
1abopaTopHOM pabOThl U OOPAOOTKU PE3YIbTATOB IKCIIEPUMEHTOB, 0-8 6aJIIOB.

® OTCYTCTBHME OTBETOB Ha BONpPOCH! — () 0aLIoB;

® OTBET Ha OJIMH KOHTPOJIBHBIN Borpoc — 2 Oannia;
e OTBET HAa JIBa KOHTPOJIBHBIX BOIIpoca — 4 0aia;
® OTBET Ha TPU KOHTPOJBHBIX BOMpoca — 6 0aioB.;

® OTBET Ha YEThIPEe KOHTPOJIbHBIX BOMpoOca — § OAJIJIOB.

[IpenycMOTpeHO BBINIOJIHEHHE 5-6 JabopaTOopHBIX paboT. MakcuMalbHOE
KoJmyecTBo OatoB — 40.
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CamocTosiTesibHasi padoTa
bamnnsr 0-40.
M3ydyeHne  TEOpPEeTHUECKUX OCHOB  JIabOpaTOpHBIX  paboT, MpOBEICHHE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jaboparopHbiM paboTaM B pYKONMHCHONM W/WiM medaTHOW (opme ¢
MIPEICTABIICHUEM YHCICHHBIX pacueToB, IpaMKOB, PE3yJIbTATOB KOMIIBLIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, poTorpaduii - 0-40 6amios.
Kputepun oreHKH:
[IpaBunbHOCTH OOPMIICHHE OTYETA.
e oTueT 0oPOopMIICH C TPyOBIM HaPYIIICHUEM TIPEABSIBIICMBIX TpeOoBaHUH — 0
0aJUIOB;
e oTyeT OPOPMIICH C HE3HAYUTCIIBHBIMU HAPYIICHUSMH MPEAbIBIAEMbIX
TpeboBaHuii — 3 Oaia;
e oT4eT OPOPMJICH B COOTBETCTBHUH C MPEIBABIIEMBIMU TPSOOBAHUAMHU — 5
OaJIIoB.

IIpomexkyTOUuHAs aTTEeCTALUSA

bamnnsr 0-20.

[TpoMesxyTouHas aTTeCTaIUs MMPOBOJMUTCS MO COBOKYITHOCTH BCEX BBITTOJTHCHHBIX
1a00paTOPHBIX PadoT.

Kputepun oreHkH:

KonumdecTBo  3auTeHHBIX  JTa0OpPaTOpHBIX  paboT. 3a OJHY 3aYTCHHYIO
nabopaTtopHyto paboTy BhICTaBIIsIeTCs 4 Oaa.

[Ipy Haguuuu S5 3aYTEHHBIX JIAOOPATOPHBIX PabOT CyMMa OaJIOB COCTaBJISCT
MakcuMalibHOEe uucio 20 6aios.

Takum 00pa3oM, MakCHMajabHO BO3MOXKHAsE cymma OajuloB 3a j1aboOpaToOpHbIE
3aHATHS CTYJEHTA 3a ceMecTp Mo aucuuruinie «Ontukay coctaiseT 100 6amios.

Tabdauna 2.1. Tabnuia 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. YuebHo-MeToqHUeCcKOE H HH(POPMALHOHHOE 00ecnedeHHe AUCIHIITHHBI
«Onorukay»

a) IMTEpaTypa:

8. YueGno-meToqnueckoe 1 nudopManHoHHOe 00ecneyeH e JUCHHIITHHbI
«OnTnka»

a) IATEpaTypa:
1. byruxos, E. M. Ontuka : yuebnoe mocobue / E. U. Bytnkos. — 3-€ u3z., gon. — Cankr-
Ietepbypr : Jlans, 2021. — 608 ¢. — ISBN 978-5-8114-1190-0. — Texker : a1eKTpoHHBIH //

Jlans: snextponno-oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/168365 (nata
obpamenus: 09.02.2022).

2. Cradees, C. K. OcnoBs! omrruku : yuebroe nocobue / C.K. Cradees, K.K. Bospckuii,
I".JI. bammauHa. — 2-¢ u3n., uenp. u gon. — Cankr-Iletep6ypr : Jlams, 2021. — 336 ¢. —
ISBN 978-5-8114-1495-6. — Tekcrt : anexrponusiii // Jlaus : 3neKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/169379 (nara o6parenus: 09.02.2022).

3. Kamareescxkuii, H. 1. Bonxosas ontuka : yuebnoe mocodue / H. M. KanureeBckuii. — 5-e m3g. —
Canxr-IlerepOypr : Jlans, 2021. — 480 ¢. — ISBN 978-5-8114-0666-1. — Texcr :
3NeKTpOHHBIH // JlaHb: anekTpoHHO-0nbMHOTeUHas cucTeMa, — URL:
https://e.lanbook.com/book/167685 (nara obpamenus: 09.02.2022).

4. Psabyxo, B. I1. Bonnopas ontuka. COopruK 3aa4 : yuebHoe mocobue ams By308 / B. I1, Pabyxo.
— Canxr-TlerepOypr : Jlans, 2022. — 156 ¢. — ISBN 978-5-8114-8870-4. — Texcr :

3NeKTPOHHSIH // JIaHk : anexTponHo-6ubHOTeUHAas cuctemMa. — URL:
https://e.Janbook.com/book/200372 (mara obpamenus: 09.02.2022). / G

0) MuTepHeT-pecypebl:

1. Buneo nexipm: ®inuka. Onmvxa. Buneonexupm Qusrexa: nexropuit MOTH. Jlexmn C.M. Kosena,
http://lectoriy.mipt.rw/course/Physics-Optics-SMK-Lects/  http:/optics.sgu.rwlectorium/optics kozel
2. Buneo nexipm: «Oisuka. Orrmakay. Buneonexipm Ousrexa: nexropuit MOTH. Opunmxun B.A.
Jlonommrenbrbie ceMrmapst. hitp:/lectoriy.mipt.rw/course/Physics-Optics-VAO-AdSems/
3. O6mumit Gu3mdeckuit mpakTukyM. Omruka. http://optics.sgu.ru/library/education/laboptics
4. Pabyxo B.II. Coopnuk 3aa4 mo obmemy kypey dbusuku. Bonrosas onruka. — CTI'Y. Kadenpa
ontuky 1 6nodoronuxu. 2011. 100 c. http://optics.sgu.rw/library/education
http:/library.sgu.ru/uch_lit/51.pdf
5. YuebHo-MeTomuyecKre MaTepHAIL 110 ONTHKE, pa3MellieHHbIe Ha HTepHeT-caiite Kadeapst
onTHKH ¥ 6rodoToruky http://optics.sgu.rw/library/education
1) U3ygenne s¢dexra nposBneHNs NPOCTPAHCTBEHHOH KOTEPEHTHOCTH CBETA B
uHTepdepennonHoH cxeMe FOHra B IeMOHCTPAIMOHHOM H JTa00PaTOPHOM JKCIIEPHMEHTE,
B.IL Pabyxo, O.A. [lepenenumpma, A.A. Yaycckuii.
http://optics.sgu.ru/_media/library/education/pros_coher.pdf
2) O noxanm3anuy HHTEpEepeHIMOHHBIX TTOJOC B YaCTHYHO KOrepeHTHOM cBete, B.IT. Padyxo,
O.A. ITepenenuusisa http://optics.sgu.ru/_media/library/education/lowcohinterf.pdf
3) O rpadugeckux popmax 0ToOpaXeHHs: COCTOSHUA OJSPUIANNT ONTHIECKHX BojiH, B.IT.
Pa6yxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O nonspusanuy konebaHuil ONTHYECKOTO [IOJIS H OJSpU3aIuy my4ka ceeta, B.I1. PsOyxo
http://optics.sgu.ru/_media/library/education/field_polarization.pdf
5) KorepenTHblil 1 HexorepeHTHbIi cBeT, C.A. Ko3nos.
http://optics.sgu.rw/_media/library/education/coherence.pdf
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10.

11.

12.

NPOrpaMMHoOe ol0ecrneyeHue:

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

CpenctBa mpocmoTpa TekcToBbIX (aitioB: Adobe Reader; Foxit Reader; Djvureader.
I'padmueckue pegaxropsl: Inkscape, Irfan View, Imagel, OpenOffice Draw.

NnxenepHblie pacueTsl, mocTpoeHus rpaduko, 00padoTka nzodpaxenuit: GNU Octave, QtiPlot.

peKoMeHayeMasn JuTeparypa:
byrukoB E.W. Ontuka. - C.-IletepOypr: Hesckuit {uanext: bXB-IletepOypr. 2003. - 480 c.

Jlanncoepr I'.C. Ontuka. U3ganue 5-e. - M.: Hayka, 1976. - 928 c. U3ganue 6-e. - M.: Hayka,
2006 - 928 c.

AxwmanoB C.A., Hukutun C.1O. ®usnueckas ontuka: YueOHuk. - M.: U3n-Bo Mock. yH-Ta, 2004.
656 c. ISBN 5-211-04858-X

CasenneB U. B. Kypc o6mieit ¢puszuku. B 3-x 1. T.2.OnekrpuuectBo u MarHeTu3M. BoHeI.
Omnruka. 9-e uzn. Yu-e moc-e B 3x tomax/N.B. CaBenbseB; M: Actpens ACT 2005, 2007 — 336 c:

Cradeer C.K., bosipckuii K.K., bammauna I'.JI. OcroBst ontuku. M3garensctio: C.-11. M3a-Bo
«ITutepy, 2006. — 336 c.

CuyxuH /I. B. O0uwuii kypc ¢usuku. YueO. nocodue. B 5-tu Tomax. T.4. Ontuka YuebHoe
nocobue st BY3 B 5t tomax/ 1.B. Cusyxun - M; ®U3MATIIUT, 2005-2006 - 792 c.

INopenuk I'.C. Konebanus u BosiHbl. BBeieHre B aKyCTUKY, paguodU3UKy U ONTUKY. 3-€ U3, - M.:
OU3MATIIUT, 2008. — 656 c. 9bC AUCBYKC

Canex B., Tetix M. Onrrika u potounka. [IpHHIIMOBL M IpUMEHEHUs], mep. ¢ auri. B 2 1. M.: U3a-
BOo «Muremiexty, 2012. T.1. 760 c. T2. 784 c.

MatseeB A.H. Onrtuka. - M.: Bricmras mkoua, 1985. - 351 c.

Wnbuuea E.H., Kynespos 10.B., MatseeB A.H. Metonuka pemienus 3anau ontuku. /Ilox pen.
A.H.MatseeBa. — M.: U3a-Bo Mock. yu-Ta, 1981. — 232 c.

®enocoB U.B. I'eomerpudeckas ontuka (yaebHoe mocodue). - Caparon: Caremnut. — 2008. — 92 c.
http://optics.sgu.ru/library/education/geomoptics

Jutubepn P. ®usnueckas ontuka. — M.: Hayka, 1965. — 631 c.
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9. MatepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUIIUHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTePUATIbHO-TEXHUYECKOe oOecneyeHmne

Kommiiekc npubopoB M YCTPOMCTB JyIsi (PU3MUECKUX JIEMOHCTpAllUid IO ONTHKE,
KOJIOCKOM JJIsI IEMOHCTPALUM ONTUYECKUX SIBICHUM W, KOMIBIOTEP U MYJbTUMEIUMHBIN
MPOEKTOp, IU(poBas Kamepa.

JIeKUMOHHBIN 1eMOHCTPALMOHHBINA KOMILIEKC Ka(deapbl ONTUKH U
0noQOTOHNKHU:

JUIK-1.

I'eomeTrpuueckas onTHUKa € JIa3epHbIM IIyYKOM cBeTa. Pacxomsmuiics,
CXOJISIIIUICS, TapauIeNIbHbIN, TOMOLICHTPUYECKHI ITyYKH CBETA.
Cobuparoias u paccenBaromiye JuH3bl. OTpakeHHe U MPEeJTOMIICHHE
naszepHoro nydka. [lonHoe BHyTpeHHee orpaxenue. [IpsamoyronbsHas
IIPU3Ma, IEHTAIPU3Ma U YTOJKOBBIA OTPaXKaTellb.

JIIK-2.

[Tonepeunocts cBeToBOM BONHBL [lonsaponn. JInHenHas noiaspusanus mydka
ceera He-Ne nasepa.

JIIK-3.

N3MeHenue cocToaHUS MOMAPU3ALNUY JIA3EPHOTO My4YKa CBETa MpHU
OTpaXXEHUHU OT IUAJIEKTpUKA. OTpaKeHHE JIMHEHHO MOJISPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1o yriaoMm bprocrepa. MI3MeHeHne coCcTostHUs
MOJISIPU3AIMHN JIA3EPHOTO IMyYKa P MOJIHOM BHYTPEHHEM OTPAKECHUHU.
[IpeBpanieHre HUPKYISAPHO MOISTPU30BAHHOTO MTyYKa B DIUTUITUYECKU
MOJISIPU30BaHHBIA. YacTHUHAs U MOJHAS NOJISIpU3aLMsl CBETA MPU
OTPaKCHUU OT MOBEPXHOCTHU ITHUAJIEKTPUKA. YT0oa bprocrepa.

JIIK-4.

[IpeoGpa3zoBanue TMHEHHO MOIIPU30BAHHOTO JA3€PHOTO MyYKa B
HUPKYJISAPHO MOIspU30BaHHbIN MydoK. Kpucrannuyeckas azoast
wiactTuHka A/4. Tlnactunka A/2.

JIIK-5.

ITonsgpusannonnslie npusMsl Hukois, Bomacrona. [lonspon.

JUIK-6.

Nutepdepeniius moisipu30BaHHBIX BOJH. AHU30TPOIHBIC TUIACTHHBI MK Y
nosisiponaamu. Hasenennas annzorponus. @oroynpyrocrs.

JUIK-7.

Nurepdepennns ceera. Untepdepomerp Maiikenbcona ¢
MOHOXPOMAaTHYECKHUM (JIa3epHbIM) HCTOYHUKOM cBeTa. HTepdepenuus
chepruecKnx U INIOCKUX MOHOXpoMaTH4eckuX BoJiH. [lomockl paBHOM
TOJIIMHBI U PABHOTO HAKJIOHA B JIA3€PHOM H3JTyYEHUHU.

JITK-8.

WnTteppepomerp MaiikenbcoHa ¢ NpOTSKEHHBIM UICTOYHUKOM O€JIOTo CBETa.
D¢ deKTs MPOCTPAHCTBEHHON JIOKATU3AlMK TOJI0C. BiausHue BpeMeHHOM U
IIPOCTPAHCTBEHHON KOI€PEHTHOCTH.

JIIK-9.

WNuTtepdpepenunonnsiii onbiT KOHra ¢ nazepHbIM U NPOTSKEHHBIM TEIIOBBIM
HMCTOYHUKAMHM CBeTa. BiMsiHuE IpOCTpaHCTBEHHONW KOTEPEHTHOCTH.
(Mcnonp3oBanue cienuanbHOrO AU(PAKIMOHHOIO ONTHYECKOTO YIEMEHTA).

JUTK-10.

Judpaxius 1a3epHOro mydka cBeTa Ha KpyrjioM oTBepcTuu. Judpakums
Openens u Opaynrodepa (qudpaxuus OJIUKHETO U AATBHETO MOJIEH).
3onHas miactuaka Openens. JInnza Openenst.

JUIK-11.

Judpakius 1a3epHOro myyka Ha OJHOM U JABYX IIeNsX (Iudpakuus
®paynrodepa). JAudpakiinoHHbIe pEeIIETKH B KPACHOM U 3€JICHOM JIa3ePHBIX
My4YKax cBeTa. AMIUIMTYHbIE, ()a30BbIe U OTpakarolue AUPPaKIIMOHHbIE
pemietku. OTHOMEPHBIE U IBYXMEpPHbIE TU(PPAKIIMOHHBIE PEIIETKH.
O6beMHas nudpakuronHas pemerka. Iudpaxius bperros-Bynbda.
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JIAK-12. | IudpakunonHble onTHYECKHE 37eMeHThI. [Ipomyckaroiye roJorpaMmabl.
I'onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpapuueckas
UHTEPPEPOMETPHSL.

JIAK-13.| ducnepcus cBeta u BemiecTBa. Pa3ioxkeHnne mydyka 6einoro cBera Ha
CHeKTpalibHbIE cocTaBisitomue. [IperomieHne KpacHOTO U 3€JIEHOTO
JIA3€PHBIX MYYKOB CBETA.

JIAK-14. | PaccessHue cBeTa MyTHBIMM cpelaMu. PaccesiHue TuHEenHO
IOJIIPU30BAHHOTO JIa3epHOTo nydka. [lomspusanus paccesHHOTO CBETa.

JIEKIIMOHHBIN IEMOHCTPALMOHHBIA KOMILICKC 0 ONITHKE B KOJJICKIIUU
HHCTUTYTA (PU3UKU:

JIJ14.1. | Ilonsspu3aTopsl U aHAIU3ATOPHI.

JIJ14.2. | JIBoliHOE JIyyenpeaoMIeHUE B KpUCTauIaX UCIAHACKOrO IIaTa.

JI[14.3. | JIBOolHOE JIy4enpeaoMIEHUE B HEKPUCTAIUTMYECKUX Telax.

JI[14.4. | [lonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTuueckas NoJspu3aLmsl.

JIJ14.6. | cKkyccTBeHHass aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®@penens.

JI14.8. | [losnockl paBHO TOMIMHGI (KoJiblla Hpl0TOHA, MBUIbHBIE TIJICHKH).

JIJ14.10. | dudpakuus oT OHON IIEIH.

JIJ14.11. | Iudpakuus Ha Kparo dKpaHa.

JI14.12. | AndpakumoHHbIE PEIIETKH.

JI[14.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TeXHUYECKOe o0ecreyeHmne

[IpakThKy™m MO onTUKE 3aHMMAaeT nomerieHue B 70 M. B MIPAaKTUKyMe pa3MEILECHbI
22 yCTaHOBKH JJIsl BHIOJIHEHUs 22 71a00paTOpHbIX paboT Mo poToMeTpuu, (pusndeckon u
reoMeTpUYecKol onTHke. B ycTaHOBKAaxX MCHOJIb3yeTCs KaK KJIACCHMYECKOe ONTHUYECKOe
0o0opy/0BaHME, TAK U COBPEMEHHbIE ONTUYECKHUE YCTpOMCTBa U mpubopsl (poTorpaduun
YCTAaHOBOK M MPUOOPOB pa3MElIeHbl B y4eOHO-METOIUYECKMX PYKOBOJCTBAX K
nmabopaTopHbIM paboTam http://optics.sgu.ru/library/education/laboptics ).

KonnyecTBO ycTaHOBOK M IJIOWIA[h MOMEHICHHS HE MO3BOJISIOT peaJn30BaTh
(bpoHTaIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COAEpPKAHUS TUCHUIUIMHBI «ONTHKA».
[ToaToMy peanu3yercs OJHOBPEMEHHOE BBIMOJIHEHHE PabOT MO pa3Iu4HBIM pasjeiam
IUCHMIUIMHBL. Takas BO3MOXKHOCTh 0O€CleunBaeTcss JOCTATOYHO MOJAPOOHBIM U
MCYEPIBIBAIOUIUM  TEOPETHUECKUM OMNHMCAHHEM B METOAMYECKUX PpPYKOBOJCTBAX
coJiep;KaHus BceX J1abopaTopHbIX paboT mpakTuKyma. Bece MeToanueckne pykoBOJCTBA K
nabopaTopHbIM paboTaM HUMEIOTCS B 3JEKTPOHHOM (opmaTe M JIOCTYIHBI Ha caiite
kadenpel ONTUKM U OMO(POTOHMKHM,  peanu3yloUledl  JaHHYI0  JUCHUIUIMHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble yCTAHOBKH U MPUOOPHI (PU3HMYECKOT0 MPAKTUKYMA 110 ONITHKE

IIpudopsI M YCTAHOBKH 10 F€OMETPUYECKON ONTHKE

Boibimast onrtuyeckast CKaMbst ¢ OOJIBIINM KOJUIMMAaToOpoOM — 2 YCTaHOBKH.
Mauas onTudeckasi ckambsi — 3 YCTaHOBKH.
3putenbHas Tpyda. Mukpocko.

37

03.03.03 — Pagnodusuka. Ousnka v TEXHUKA JIEKTPOHHBIX CPEICTB



IIpudopsI M yCTAHOBKH IO pe()paKTOMETPHH

Pedpakromerp UPD-22.

Wnrtepdepomerp JINP-2

IIpudGopsI M YCTAHOBKH 110 CIIEKTPOCKOIUH
CreKTporoHHOMETD.

MonoxpomaTtopa YM-2.

IIpudopsl ¥ yCTAaHOBKH AJI51 M3y4YeHHs UHTepdepeHunH cBeTa

[IpoOHbIe (3TaIOHHBIE) CTEKIIA

MukpocKom ¢ yCTpOHCTBOM sl HAOMIOICHUS ¥ I3MEPEHUsT MHTEPHEPEHITMOHHBIX KOJIEI]
HeroTona

WuTtepdepometp KOHra ¢ nonynpoBoJHUKOBBIM JIa3€pOM Ha MaJIOW ONTHYECKOIN CKaMbe.
NuTtepdepomerp KOHra ¢ npoTsskeHHBIM HCTOUHUKOM O€JI0T0 CBEeTa ¢ AUPPAKIIMOHHBIM
ONITUYECKUM 3JIEMEHTOM C ABOMHON MUKPOCTPYKTYpPOU.

WnTtepdepomerp MaiikenbcoHa ¢ MOITYIPOBOJHUKOBBIM Ja3epoM

IIpudopsl ¥ yCTAaHOBKH AJIs1 M3y4YeHHs AU paKkuuu cBeTa

Maunas onTudeckasi ckambsl JJIs1 U3y4eHUs AUPpaKkIMK CBETa HAa aMILUTUTYIHBIX U (a30BbIX
IU(PPaKIMOHHBIX PEIlIeTKaX.

YcranoBka as uzydenus auppakuuu Openens u Opaynrodepa Ha KPyriioM OTBEPCTHH.
YcTaHOoBKa C MOTYIPOBOJHUKOBBIM JIa3€pOM M 00bEMHOI rosiorpadudeckoit 1uppakimoHHON
pelmeTKon

IIpuOopsI M YCTAHOBKY JJIA U3YYEHH S MOJISIPU3ALUM CBETA

[Tonspumerp.

VYcTaHoBKa AJI HCCIIENOBaHUS DIUIMIITUYECKH MOJSIPU30BAHHOIO CBETA.

IIpuOopbI M YCTAHOBKY JJIA U3YYEeHH I MOTJIONIEHUS CBeTa

®oromerp ®IK-56IIM u ®M-56.
®oromerp ODM-56.

[IporpaMma cocTaBleHa B COOTBETCTBHH ¢ TpeGosanusmu @I OC BO nmo
nanpasienuo noarotosku 03.03.03 Pagmodusuka (nmpodune "®uikka w
TeXHHKA 3JIEKTPOHHBIX cpeacTB'")

Asrop:
npodeccop kadeapsl ONTHKA U OUOYOTOHUKH,
1.¢.-M.H., mpodeccop

. /% B.I1. Pabyxo

[Tporpamma akTyaJlu3HpOBaHa U 0f100peHa Ha 3aceJaHu| KadeApbl ONTHKH H
OHO(OTOHHKH
ot 14 centa6ps 2021 roaa, nporokon Nel3/21.
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