MUHUCTEPCTBO OBPASOBAHIA U HAYKH
POCCHUNCKOU OEIEPALIMHA

deiepanbHOe TOCYAAPCTBEHHOE OI01KETHOE
00pa3oBaTesbHOE YUPEKICHNE BBICIIEr0 00pa3oBaHus
«CapaToBCKHU1 HAIIMOHAJIBHBIA UCCIIEN0BATENbCKUI
rocyaapCTBeHHBIN yHHBepcuTeT uMeHu H.I'. UepHbIieBCKOro»

HNucruryT pusuku

PaGouast mporpamMma JHCIH

OIITUKA

Hamnpagienue moaroToBky GaxaiaBprara
03.03.01 IIpuxnagHbie MaTeMaTHKA U PH3HKA

[Tpoduib moaAroToBKH OakanaBpuaTa
HeanHeiinble nponecchl B MUKPOBOTHOBBIX CHCTEMAaX

Kpanuguxauys (cTeneHb) BITYCKHHKA
baxkaJjasp

dopma oOyueHus
o4Has

Caparos
2023

[Tpenonasatesns-

/ )
pa3paboT4rK : AP Y g ( /.
Tpencenatens HMK Cxpunanb A.B. A & A D4 .08, 2%

Psbyxo B.TL.

3aBenyromuii kadenpoi Tyuun B.B. q s //‘3 F &7{‘2 ]




03.03.01 — [NpuknagHeie MaTeMaTHKa U pu3nka

1. Ileau ocBOEHMSI TUCHMILJIMHBI

Lenu ocBoeHus auCUUIIUHBL «ONTHKA» COCTOST B 00ECIEYEHUN CTYJEHTOB
3HAHMSIMU M HaBbIKAMU B O0JIACTM MAaT€MaTHUYECKHX M €CTECTBEHHO-HAayYHBIX
3HAHMM, CBSI3aHHBIX C OJHUM M3 OCHOBHBIX pa3/esioB (DU3UKHU - ONITUKH, BEIPAOOTKE
MPAKTUYECKUX HABBIKOB perieHus (U3MYecKUX 3ajad B 00ylacTh (PU3NYECKOU U
TEXHUYECKOM ONTUKH, B Pa3BUTHUM Yy OOydYalOUIMXCs TOHUMAaHUA POJIU
(GyHIaMEHTAJbHBIX 3aKOHOB (PU3MKH KaK OCHOBBI [JIsl ONWCAaHUS W aHalu3a
IPUPOABl Pa3HOOOPA3HBIX SIBIECHUN OKPYKAIOLIEro MUpa, B (HOPMUPOBAHUH Y
oOydaromuxcs (yHIaMEHTAIbHBIX (U3UUECKUX NPEJICTABICHUN I BHIPAOOTKU
CIIOCOOHOCTEM K CaMOCTOSITENIbHBIM METOJaM Hay4YHOr'O HCCIEAOBAHUS U
MBIILJICHUSI, B TOJYYEHUU BBICIIETO NPO(EeCcCHOHATBHO NPO(YUINPOBAHHOTO
o0pa30oBaHus, MO3BOJISIIONIETO BBIMYCKHUKY YCIEUIHO paboTaTh B U30paHHOM
chepe NESATEIIbHOCTH B PO, o0nanarth YHUBEPCAIBHBIMU,
oOuenpodeccuoHaIbHBIMU " poQeccuoHaIbHBIMU KOMIIETEHLIUSAMU,
CIIOCOOCTBYIOUIMMH €0 COLUAIbHON MOOMIBHOCTH, BOCTPEOOBAaHHOCTH HA PBIHKE
Tpy/Ja U YCIEeIHON MpodheCCHOHAIBHOM Kaphepe.

2. Mecto niucuumiudbl B cTpykrype OOII 6akanaBpuara

Huciummuaa b1.0.13 «Ontruka» otHOcuTca K O0s3aTenpHoi yacTu bioka 1
- Jucuumnuasl  (Monynu) ydeOHoro 1uiana. [IpenonaBaHue IUCHMILTUHBI
ocymiecTBisieTcst B 4 cemectpe. s yCBOSCHUS TUCHUIUIMHBI 00y4aeMblil TOTKEH
obOnmamath 0a3oBOi  (PUBMKO-MAaTEeMaTHYECKOM  MOATOTOBKOW, HeoOxoauma
COJIEPKATEIbHO-METOANYECKAS B3aUMOCBS3b C MATEMATUYECKUMHU JUCHUTLIMHAMUI
(«Marematnueckuii ananu3z u TOKID», «AHanuTudeckas reoMeTpusl U JIMHEHHAsS
anrebpa», «BeKkTOpHbI U TEH30pHBINH aHAIU3», U (PUINYECKUMU TUCUHUTUTMHAMU
(«Mexanukay», «MonekynsapHas Gusuka», « JNEKTPUUECTBO U MATHETU3IM ).

CryaeHTbl AOKHBI UMETh HABBIKM CaMOCTOATENBbHON PabOThl ¢ y4eOHBIMU
nocoOussMM M MOHOTrpapuyeckod y4yeOHOM JuTepaTypoid, yMeTb pelaTh
¢usnueckne 3agaud, TpeOyrolmue NpUMEHeHUs AuddepeHuuaIbHoro U
MHTErpajJbHOr0 MaTeMaTHYEeCKOro anrmapara, yMeTb MPOU3BOAUTH MPUOIMIKEHHbIE
npeoOpa3oBaHusl AHAIUTUYECKUX BBIPAXKEHUH, HMMETh HaBBIKM pPAa0OThI Ha
KOMITbIOTEpE C MaTeMaTHMYeCKUMH IMakeTaMu mnporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpaduueckum (Hampumep, OriginPro), rpaduueckum
MakeToM s cXeMHbIX pemieHuil (Hampumep, CorelDraw) U TekcTOBBIMU
(manpumep, MS Word, MS Excel) pemaktopamu, yMeTb NpOrpaMMHUpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pelleHus (PU3NYecKuX 3ajad, UMETb HABBIKU
paboThl Ha (UBMYECKUX SKCIEPUMEHTAIBHBIX YCTAHOBKAX, YMETh O(QOPMISATH
pE3yNbTaThl HKCIEPUMEHTOB C HCIOJIb30BaHUEM TrpadUyecKoro Marepuana u c
OLICHKOM NOTPEIIHOCTEN U3MEPEHUN.

3HaHMs, MOJTYYEHHBIE TPU OCBOCHUM TUCUHUIITUHBI «ONTHKa», HEOOXOAUMBI
IIPU OCBOEHHUU CIEAYIOIMUX JUCHUIUIMH «ATOMHas U snepHas ¢usuka», «Teopus
konebanuit», «Teopus BonH», «Pamuodusmka u snexTpoHukay, «30paHHbIe
BOIIPOCHI TEOPHUH KOJICOAHUN M BOJH», a TaKXkKe psAla CHEelHaIbHBIX TUCUHUILIINH,
CBSI3aHHBIX C BOJIHOBOU (hU3HKOIA.
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3. Pe3yabTarnl 00yuyeHus: 0 Jucuuiinae «Onruka

Kon n Kon m HauMeHnoBanmne
HanMeHOBaHHe HHIUKATOPOB J0CTHKe- Pe3yabTathl 00yueHust
KOMIIETCHIINU HUA KOMIICTCHIU U
*3HATh:
YK-3. 4.1_B.YK-3. - OCHOBHBIE CITIOCOOBI, METO/IbI M IPUEMBI,
Cnocoben OddexkTuBHO CpeICTBa B3aUMOJICUCTBUS C YJICHAMU
OCYILIECTBIISITh B3aUMOJIEUCTBYET C KOMaHJIbl B 0OMeHe nH(popManuu, B
COIIMAJIBHOE JIPYTUMU WICHAMHU pereHnu (pU3NYecKuX 3a/aad, B
B3aMMOJCHCTBHE U | KOMAHbI, B T.Y. MPOBEJICHUH IKCIIEPUMEHTAIBHBIX
peaanu30BhIBATh y4acTBYET B OOMEHE | MCCIIEJIOBAaHUMH. .
CBOIO POJIb B nHpopManuei, *YMETh:
KOMaHJIe 3HAHUSIMU, ONIBITOM U | - 93()eKTUBHO B3aUMOJCHCTBOBATH C
Mpe3eHTalnen YJIeHAaMHU KOMaH]Ibl B 0OMeHe yueOHOH U

pe3yabTaTOB pabOThHI
KOMAaH/IbI.

Hay4HOU MH(pOpMaIUK, 3HAHUSIMU B
obnacty GU3UKH U MATEMATUKH, OTIBITOM
penieHust pU3nYecKux 3aaad u
BBINIOJIHEHUS AKCIIEPUMEHTAIIbHBIX
HCCIIE0OBaHUMN.

*Buasers:

- HaBBIKAMH B3aMMOJICUCTBHUS C YICHAMHU
KOMaH/ bl B 0OMeHe y4eOHOM 1 HayqHOU
uH(pOpMaLNK, 3HAHUSIMHU B 00JaCTH
(U3HUKU 1 MaTEeMaTHKH, ONBITOM PEIICHUS
(bu3nUYecKUx 3a7a4 U BBIIOJIHEHUS
AKCIIEPUMEHTAIIbHBIX UCCIIETOBAHUM.

OIIK-1. Cnocoben
MPUMCHSTH
(dbyHIaMeHTaIbHbIE
3HaAHUS,
MOJTyYEHHBIE B
o0nactu pu3uKo-
MaTeMaTHYECKUX U
(nnn)
€CTECTBEHHBIX
HayK, U
WCIIOJIb30BaTh UX B
po¢eCCHOHATBHO
U IeATeIbHOCTH, B
TOM yucie B chepe
eIarorunaeckou
NEeSTeTLHOCTH

NA-1011K-1
[IpumensieT 3HaHuA B
oOnactu pu3uKU u
OCHOB MaTE€MAaTHKH, B
TOM YHCJIE B
eaarorudaecKoi
NEATEIbHOCTH

*3HaTh:

- pU3HUECKYIO IPUPOY CBETA, CBOMCTBA
ONTUYECKUX BOJIH, (PyHIaMEHTAJIbHbIE
ONTUYECKUE SBJICHUS U 3aKOHBI ONTUKH;

- (popMmanbHbIE — MATEMATUYECKUE, METO/IBI
onucaHus PU3NUECKUX SABJICHUN B ONITHKE.
*YMeTh:

- HCTI0JIb30BaTh B MPAKTUYECKOM
NesITEeIbHOCTH, B TOM YHCIIE,
NeJarornyeckom, Ka4eCTBEHHBIE
¢du3nueckue npeacTaBieHus,
MaTeMaTUYECKUE U BBIYUCIUTEIbHbIE
METO/Ibl aHaNI3a ABJICHUN U 3P (PEKTOB B
ONTHYECKOH (hU3UKE.

*Buasers:

- MATEMAaTUYECKUMHU U BBIYUCIUTEIbHBIMU
METOJIaMU aHajIu3a sIBJIEHUHN U 3PPEKTOB B
OINTHUKE B MPAKTUUYECKON, BKIIIOUas
NeJaroruyeckylo, AesiTeIbHOCTH.
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*3HaTh:
NA-20I1K-1 - CYTh ONITUYECKUX SIBJICHUN U METOMBI
Pemaer perieHust PU3NYECKUX 3a1a4 B ONTHKE;
npodeccuoHanbHbIE | - MATEMATUYECKUE MOJIETU BOJHOBBIX
3a71a4M C SIBJICHUHN B (PU3NUECKON ONTHUKE;
MIPUMEHEHUEM - METObl U METOJIOJIOTHUIO
€CTECTBEHHOHAYYHBIX | MATEMAaTHYECKOI'0 aHAIMU3a U
3HaHUN, METO/I0B MOJIETTUPOBAHUS (PU3NUECKUX SBJICHUN U
MaTeMaTH4ECKOTO 3¢ (}EeKTOB B ONTHUKE;
aHaIM3a u *YMeTh:
MOJIETTUPOBAHUS - pemiaTh y4eOHbIE 33a4u IO OCHOBHBIM
pasnenam (GU3NYECKON ONTHUKH;
- UCTI0JIb30BaTh MaTEMaTHUYECKHE MOJIEININ
BOJIHOBBIX MPOIIECCOB ISl peUICHUS 3a1a4
(hU3UYECKOI ONTHKY;
- IPUMEHSATH (PU3NUECKUE 3aKOHBI JIsI
pElIeHUs] MPAKTUYECKUX 3ajau.
*Buasers:
- METOJaMH penieHus: GU3NYecKux 3ajad B
OIITHKE;
- METOJJAaMH U METOI0JIOTHEN
MaTeMaTHYEeCKOro aHallnu3a U
MaTeMaTU4YECKOT0 MOJEINPOBAHUS
¢buznueckux sBIECHUN U 3PPEKTOB B
OTITHKE.
*3HaTh:
NA-30I1K-1 - QHUIMTUYECKUE, YUCIIEHHBIE U
OcyuecTBusieT AKCIIEPUMEHTANIbHBIE METO/IbI
aHAJIUTUYECKOE, MCCIIeI0BAaHUsl ONTHUYECKHX SBJIICHUN U
YUCJICHHOE U b dexToB.
JKCIIEPUMEHTAIBHOE | *YMETh:
UccleIoBaHue - HCTI0JIb30BaTh B IpOo(deccuoHaIbHON
00BEKTOB JeSITEIbHOCTH, B TOM YHUCJIE
npodeccuoHaIbHON o0pa3oBaTeNbHOM, KAYEeCTBEHHBIE
JesITEIbHOCTH ¢bu3nueckre mpeacTaBieHus B 00J1acTu

ONTUKH, MATEMAaTHYECKHUE U
BBIYHMCIUTEIbHBIE METO/IbI AaHATTN3a
ABJICHUN U 3((HEKTOB B ONTHUKE.
*Braners:

- HaBBIKAMH MPUMEHEHUSI KaueCTBEHHbIX
(bu3nuecKkux npeacTaBiIeHUil B 001acTH
ONTHUKH, MATEMATUYECKUMU U
BBIYMCITUTEIbHBIMU METOIaMU
uccaeoBaHui (pU3NUECKuX SBICHUN U
3¢ (}EKTOB B ONTHUKE.
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4. CTpyKTYpa U cofepKaHue TUCHUIVIMHBI «ONTHKA»

OO6m1ast TpyA0€MKOCTh AUCITUILINHBI cOCTaBisieT 144 4acoB — 4 3a4ETHBIX €AUHUIL,
n3 Hux: 30 yacoB - jekunuu, 60 yacoB - jabopaTropHbie 3aHATHS, 18 yacoB -
caMocTosiTeIbHast paboTa, MOATOTOBKA K 3a4€Ty U dK3aMeHY — 36 4acos.

4.1. CTpyKTypa IMCHUATLIHHBI

Buasbl yueOHoii padoThl,

DopMbl TEKYLETO

BRJIIOYast KOHTPOJIs
CaMOCTOSITEILHYIO yCIeBAEMOCTH
Ne c Henena padoTy CTY/IeHTOB 1 (no nedenam
n/ Pa3jen auCUUIIMHbBI M i TPYA0EMKOCTE (B 1acax) cemecmpa)
ecTp | cemec
n Dopmbl
Tpa ° .
§ = ; - ; MPOME;KYTOYHOH
= g E E. E CP aTTecTauuu (no
]
= é g |23 cemecmpam)
1 | T'eomeTprueckas onTuka - 10 - 2 Oraer 1o 1ad.
pao.
Ortuer 1o n1ab.
DNeKTPOMarHUTHBIE BOJIHBI 6
2 | ONTUYECKOTro AMana3oHa. 4 1-3 4 6 - 2 pao.
KontponbHas
[Tonspuzanus ceera
paborta
3 Otpaxkenue u 4 4.5 5 6 i ) Otyer no 1a0.
IIPeIOMIIEHHE CBETA pao.
Ortuer 1o n1ab.
4 OnTuka aHU30TPOITHBIX 4 6-7 5 6 i ) paod.
cpen. Kpucraminoontuka KonTtponbHas
paborta
Ortuer 1o 11a6.
5 | UuaTepdepenmus cBeta 4 8-10 6 12 - 4 pad.
pleper KontponbHas
paborta
6 | dudpakuus cBeta 4 11-13 6 12 - 4 Oqu;a%O nad.
7 | MonekynsipHas OonTUKa 4 14-15 2 8 - 2 Omnpoc
8 | OnTukKa IBIXKYIINXCS Cpe 4 15-16 2 - - -
Uroro: 4 30 | 60 | - |18 dwsaMert,
3aver
KonTpoJsb 4 36
3ader no
IIpomexyTounas 4 J1a0OPaTOPHBIM
arrecTauus padoram.
JK3aMeH
? OO0masi Tpy10€eMKOCTh 4 144
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4.2. ConeprkaHue JUCUUNINHbBI

1. |Beenenue. Ontuka B coBpeMeHHOM (u3nke U TexHuke. KpaTkas uctopust pasBuTHs
MIPEACTABIEHUH O IIPUPOJIE CBETA, OCHOBHBIE pa3JIeibl ONTUKH: T€OMETPUIECKasi, BOJIHOBAs,
KBaHTOBAas ONTHKA, TEXHUYECKAsl ONTHKA, (U3MNO0JIOTHYECKas 1 OMOMEAUIIMHCKAs ONITHKA,
(dboTOHUKA.

1. OneKTpoMarHUTHbIe BONIHbI ONTUYECKOro AMana3soHa.
NMonapusaunsa ceeta

2. |OnTuyeckuii [uana3oH 3J€KTPOMAarHUTHBIX BOJIH. VICTOYHMKY U IPUEMHHUKH CBETA.
VYpaBHenus Makcsenna.

CamocTrosiTe/IbHO: YpaBHEHHs] MakcBellia B MHTErpajibHOM opme U ux pusndeckas
uHTeprpeTanys. BoIBoJ BOJHOBOTO ypaBHEHUS JJISl SJIEKTPUUECKOTO MOJI U3 YPaBHEHUNI
Makcsemia.

BonHoBoe ypaBHeHue. YpaBHenue BoaHbl. [lnockas u chpepuueckue BosiHbl. OCHOBHbBIE
XapaKTEePUCTUKU KOJIeOaHHUM U BOJIH U UX (pU3MUECKU CMBICI (aMILTUTY/a, (a3a, yacTora,
KpyroBasi 4acToTa, JUIMHA BOJIHbI, BOJTHOBOE YKCJIO0, BOJIHOBOM BEKTOP, (pa3oBasi CKOPOCTH,
(GPOHT BOJIHBI, BOJTHOBBIE IOBEPXHOCTH).

[IpencraBnenune konaebanuii 1 BOJH B KOMIUIEKCHOU popme. KommnekcHast ammnrya.

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

4. |HemoHoxpomaTtuueckre BOJIHbI. MoaylIupoBaHHbIE KOJI€OaHUS U BOJHBL.

AMrIuuTynHas, Gpa3zoBasi, 9aCTOTHAST MOAYJISIIIMU KOJICOAHHI 1 BOJIH.

Pa3no)xeHne BOJIHBI 0 TAPMOHUYECKUM COCTABIISIOLIUM.

Bonnosble 11yru. CriekTp BOIHOBOTO 1yra. COOTHOIIEHHE MEXAY JIMHOM 1(yra 1 IHUPUHON
CIEKTPaJIbHOr0 UHTEpBaia. Bpems u 1iarHa KOrepeHTHOCTH BOJIHBI.

buenus BonH. Cyneprio3uniys JByX MOHOXPOMATHYECKUX BOJIH PA3JIMYHON YacTOTHI.
I'pynnosas ckopocTs BoJIHBL. Dopmyna Panes 11 rpynmnoBoi CKOPOCTH.

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

CamocTosiTeJIbHO: BHIBOJI OPTOTOHATLHOCTH BeKTOpOoB E, H, k u3 ypaBHeHHI1 MakcBea.
JluneitHo (T10CKO) MOJIIPU30BaHHAS BOJIHA; INIOCKOCTD MOJISIPU3ALIUU.

Kpyrosas (1upkynsipHas) ¥ 3JUIMIITUYECKAs OIS pU3ALIIH.

CnyyaitHas (xaoTUyeckas) HOJsIpU3alysi BOJIHbBI - €CTECTBEHHBIN CBET.

6. |Crosiune 31eKTPOMArHUTHBIC BOTHBL.

VYpaBHeHHE cTOSTYEN BOJIHBIL. Y3JIbl U yYHOCTH B cTOsIYel BosiHE. ONTUYECKUH J1a3epHBbIH
pe3onaTop. OnbiT Bunepa no gortorpaduueckoit 3anucu cTosueil BOJIHbI CBETA.
CamocrositeabHo: [[Betnas dororpadus Jlunnvana. O6weMHas rosorpamma JleHucroka.

2. OTpaxeHue v npenomMreHne cBeTa

7. | OTpaxkeHHe U IPEJOMIICHHE CBETA Ha TUIOCKOW FPAHMIIC pa3jiesia IBYX W30TPOIHBIX
JIUDJICKTPUKOB.

3aKOHBI OTPAKEHUS U TIPEITOMIICHUSI.

®opmynbl DpeHerns.

CamocTosiTeabHo: BeiBoa hopmyiiel DpeHens 1 aMIUTMTYIHOTO KodhpuinenTa
OTpaKEHHUS CBeTa ¢ s-noJisipu3anueil. [[peodbpazoBanne popmyn OpeHens ¢ UCKITIOUYECHUEM
KO2()PHUITMEHTOB MPEITOMIICHUS.

8. | Pusznueckue caenctsug 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/H/I 158 HpCJ’IOMJ’ICHI/II/I.
Jlunelinast monsipu3anusi OTPAXXKEHHOTO CBETA IPU OTPaKCHHUH 1O yriioM bproctepa.




03.03.01 — [NpuknagHeie MaTeMaTHKa U pu3nka

9. |Duepreruyeckre KO3PPUIMEHTHI OTPAKEHUS U TPOITYCKAHHUS.
3aKOH COXpaHEHHs SHEPTUU IIPU OTPaKEeHUH U rpenomiieHuu ceeta. Koadduuuent
OTpaX€HUsI IPU MPOU3BOJILHOM a3UMyTe JIMHEWHOM MOJIspU3alvy aJarollero CBeTa.
KoabdunmenT oTpakeHns eCTeCTBEHHOIO U HUPKYIISIPHO NOJISIPU30BAHHOTO CBETA.

10. | IlonHOE BHYTPEHHEE OTPAKEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTpaKeHUs. [Ipu3Mbl TOJTHOrO BHYTPEHHETO
oTpaxkeHHsl. BOJIOKOHHBIE U IIIaHApHBIE CBETOBO/IBI.
HeonHnopoanast BosiHa BOJIM3U I'paHULB] pa3ziesia cpell IpU NOJHOM BHYTPEHHEM OTPaKEHUH.
W3meHeHne coCTOsSIHUSA NOJISIPU3AL[UU CBETA IIPU ITOJIHOM BHYTPEHHEM OTPAXKEHUH.
[IpeoGpa3oBanue TMHENHO NOJISPU30BAHHOIO CBETA B LUPKYISIPHO MOJISPU30BAHHBIN pU
IMOJJHOM BHYTpeHHEM oTpakeHuu. [lapannenenunen @penens.
CamocrosiTesibHO: BeiBoa u3 hopmyn @penenst BoIpakeHHM Ui caBura (pasbl BOJIHbBI IpU
[IOJIHOM BHYTPEHHEM OTPAKEHUHU.

11.|CamocTtosiTesbHo: OTpaxkeHHE CBETa NOBEPXHOCTHIO MeTailioB. KoadduuneHnTt orpaxenus
MeTaioB. [ 1yOrHa MPOHUKHOBEHHUS MTPEJIOMJIEHHOM BOJIHBI. I3MeHeHue cocTosiHMs
MOJISIPU3ALMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI TPU OTPAYKEHUH MOBEPXHOCTHIO METAJIJIOB.
3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12. | PacipocTpaHenue cBeTa B aHU30TPOIIHOW Cpesie.
OnTryecku aHU30TPOIHBIE cpeibl. OTHOOCHBIE U IBYOCHbBIE KpUCTA/LIbl. OOBIKHOBEHHAS U
HEOObIKHOBEHHAs! BOJIHBI B KpUCTAJLIE.
[ToBepXHOCTH JTy4EBBIX CKOPOCTEN OOBIKHOBEHHOM U HEOOBIKHOBEHHON BOJIH B OJIHOOCHOM
KpHUCTaJLIe.
[IpenomiieHne cBeTa Ha rpaHulle aHU30TPONHOM cpeabl. [TocTpoenus [roiirenca st
OJIHOOCHBIX KPUCTAJLJIOB.

13. | Ilosspu3alimOHHbIE YCTPOUCTBA.
Kpucrannnueckue $a3oBble Iu1acTUHKUA A/4 U A/2.
[Ipu3ma Bosutacrona.
CamocrositenbHo: npusmbl Hukous, Pomona u Cenapmona.
Juxpouunsie nonspuzaropsl. [lonspoussl. 3akon Mamtoca.
HHTEHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CHCTEMBI «J1Ba MOJIIPU3ATOPA C
KPUCTAJUTMYECKOM (ha30BOM TJIACTUHOM MEXKTY HUMUI.
CamocrositesabHo: JXKuakue kpucramibl v XKK sxkpansbl.

14. | UunynmpoBaHHas ONTHYECKAsk aHU30TPOTIHSL.
®oroynpyrocts. Dnexrpoontuueckue 3pdextsl Keppa u [lokkensca. Ontuueckuii ¢ ekt
Keppa. Marantoontuueckuii s dexrt Keppa.
4. NHTepcdepeHUnsa cBeTa

15. | UuTepdepeniiis MOHOXpOMATUYECKUX BOJIH.
YcnoBust 06pazoBaHusi MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTU. MIHTEphepeHInOHHbIE
nosiocsl. UaTepdepennrionnoe ypapuenue. Kontpact nHTephepeHIIMOHHBIX MOJIOC.
WNuTtepdepenus ABYX MIOCKUX BOJH — IMEPUOJI [TOJIOC B 3aBUCUMOCTHU OT yIjla CXOKJICHUS
BoJH. IHTepdepennus AByx chepuyeckux BOJIH.

16. | UuTepdepeHiiis HEeMOHOXPOMATUYECKUX BOJIH.

B3aumHas HEKOrepeHTHOCTb BOJIH OT (PU3UYECKU Pa3HbIX UCTOYHUKOB. [TosryueHune B3auMHO
KOT€PEHTHBIX BOJIH B ONTUKE — UHTEP(HEPEHLIMOHHBIE YCTPONUCTBA U UHTEPHEPOMETPHI.
HuTepdepomeTpsl ¢ JesieHneM BOJIHBI 110 aMIUIUTY/IE U 110 BOJIHOBOMY (poHTY. OnTHueckas
Pa3HOCTh X0/1a BOJIH B MHTEP(EPEHIIMOHHBIX YCTPOUCTBAX U UHTEPPEPOMETPAX.

Cas13b pa3zHOCTH (ha3 BOJIH C UX ONTHYECKON Pa3HOCTHIO X0a. Y cI0BUsS (GOPMUPOBAHUS
CBETJIBIX U TEMHBIX HHTEP(EPEHIIMOHHBIX M10JIOC.

VYpaBHeHHE UHTEPPEPEHLINN HEMOHOXPOMATUYECKUX CBETOBBIX BOJIH. CTeneHb B3aUMHOM
KOI€PEHTHOCTH BOJIH U KOHTPACT UHTEP(HEPEHIIMOHHBIX M0JIOC.




03.03.01 — [NpuknagHeie MaTeMaTHKa U pu3nka

17.

BpemMeHnHas KOrepeHTHOCTh CBETA.

CooTHoIIEHHS MEX Y 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.

HNuTtepdhepomMeTpsl ¢ ASICHHEM M0 aMILTUTY/IE.

WuTtepdepomerprl Maiikenbcona u Maxa-Llenaepa.

CamocrosreabHo: Konbsia Hetotona. Marepdepomerp duszo.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

HNutepdepomerp FOura. Ilepuon narepdepennronnsix nojoc FOura. bunpuzma @penens.
CamocrosTeabHo: Ouszepkana Openens, oununza buiie, 3epkano Jlnoina. Beion
BBIPKCHUS IS IEpHOIa HHTEPPEepeHITMOHHBIX osioc FOHTa.

19.

[TonepeyHas NpOCTpPaHCTBEHHAs KOT€PEHTHOCTb.

Ponb KOHEUHBIX pa3MepoB UCTOYHMKA CBETA MpH uHTeppepenuuu. Jmna (paguyc)
MONEPEYHON KOT€PEHTHOCTH 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 HHTEphepomerpa Padbpu-
[lepo B mpouieaniemM u 0TpaxxeHHOM cBeTe - (hopmyiia Diipu.

[Ipumenenne unreppepomerpa @adpu-Ilepo B BricOKOpaspeliaomeid CieKTpoCKOuy.
JlazepHbIi ONITUYECKUI PE3OHATOP.

WNuTepdepenimonHbie CBETOPUIBTPbI. MHOTOCIONHBIE TUAIEKTPUUECKHE 3epKalla.
IIpocBeTnenne MOBEPXHOCTEH ONTUUECKUX JICTAJICH.

CamocrositeabHo: Qotorpadus Jlunnmana B HaTypaibHBIX LIBETAaX. [ 0J10rpaMMBl
Jlenucroka.

5. Oudpakuma ceeTta

21.

Hudpakuus ceera. [Tpunuun INoitrenca u npuniun I'roiirenca-®penens. Judpaxnuonnblit
uHTerpai. Judpakuus cBera Ha KpYTrJioM OTBEPCTUU U KPYIJIOM dKpaHe. 30HHAs TEOPHs
®peneist. Bexropuslie quarpammsl. [1atHo Ilyaccona.

AmmuntyznHas v (a3oBasi 30HHbIE IIIACTUHKU DpeHens.

22.

Hudpakuus Opayarodepa - audpaxims 1anbHEro moss, 1upakius B napauieabHbIX
aydax. Judpakmus Opaynrodepa Ha mead U Ha MPIMOYTOJILHOM OTBEPCTHH.
Pacrnipenienenre MHTEHCUBHOCTU B TU(GPAKIIMOHHON KapTHHE.

Kaprtuna nudpaxuus @paynrodepa Ha KpyrjioM OTBEPCTHH.

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

23.

JudpakuronHas pemerka. Pacnpenenenue THTEHCUBHOCTH B KapTHHE AU(PPaKIIUU Ha
mieneBoi audpakimoHHon pemietke. PazoBbie AUPPAKIIMOHHBIE pemeTkr. OTpaxaronme
mudpaknoHHbIe pemeTku. JndpaknnoHHbii ciekrporpad.

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

24.

O6beMHbIe TU(PAKINOHHBIEC PELIETKY.
Hudpakuus bperra-Bynbda. {udpaxius cBeta Ha aKyCTUUECKUX BOJIHAX.

25.

PuznuecKkrue TPUHIKIELI ONTHYECKOH roaorpadum.

Cxema 3amicH roJiorpaMM B BOCCTaHOBIICHUS C TOJIOTPAMMBI OTITHYECKOTO BOJIHOBOTO TTOJISL.
OOBeKTHAsA ¥ OIIOPHAS BOJIHEI B roJjiorpaduu.

CamocrositeabHo: OO0beMHast rosiorpamma J[eHICIOKa 1 BOCCTAHOBIICHUE
rojorpaguueckoro nzodpaxenus B 0enom ceere. L{udposas ronorpadusi.
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6. MonekynsapHasa onTuka

26.

PacnpocTpanenus cBeTa B M30TPONIHOUN qucneprupyroniei cpene. [lonspusanus cpesl.
Marepuanbhble ypaBHeHus. /Jucniepcus cBera. Y paBHEHHE IIJIOCKOM MOHOXPOMAaTHYECKOU
BOJIHBI B MOTJIONIAt0NIEH cpeae. 3akoH byrepa.

BosHOBBIE nakeThl. I'pyninoBas ckopocTs BoaHbL. Popmyna Pases.

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

27.

Jucnepcus B 061acT AMHUM NOTJIONIEHUS. AHOMaNIbHAs qucnepceus. JucnepcruonHas
KpUBas U JIUHUS TOTJIOLIEHUSI.

DKcrepuMeHTaIbHbIE METOAbI UCCIIEJOBAHMS aHOMAJIbHOM nucniepcuu. MeTos CKpelieHHbIX
npusM. Untepdepenurionnsiit Meron. Muarepdepomerp Poxxnecrsenckoro. Meton "kprokoB"
PoxxnecTBeHCKOrO.

28.

OddexT BpallleHrs HAIPABJICHUS TOJIIPU3AIIMA CBETA B CPEJE B MArHUTHOM moJie (3dhdekT

Dapanes).

EcrtectBennoe BpallCHUC HAITPABJICHHUA IMOJIApU3aAllUA CBETA. OnbIT (DpeHCJ'ISI.
CaxapomeTtpus. [lonsgpumerpsl.

29.

PaccestHue cBeTa B HEOJHOPOAHBIX Cpe/iax U ero 3akoHoMepHocTH. [lonmspusanus
paccessHHOTO CBETa.
MonekynsapHoe paccesinue. OObsiCHEHUE 1[BETA 3apu U Heba.

30.

Henuneiinas ontuka. IlpocBetienne, MHOrooTOHHOE Horomenue. I'enepanus Bropoit
rapMoHUKU. CaMo(OKyCHPOBKa MOLIHBIX CBETOBBIX Ty4KOB. BbIHYXI€HHOE paccesHue
CBETA.

7. ONnTMKa ABUXYLWMUXCA Ten

31.

CamocrosiTeabH0: CKOPOCTh CBETA M METOIBI €€ orpezesieHus . JlabopatopHbie METOIbI
®dwuzo (metoxa npepbiBanuil ) 1 Pyko ( METOJ BPAIIAIOIIETOCS 3epKajia ).
ActpoHomuueckue metoapl Pémepa (mo criyraukam FOnutepa) u bpamnes (meton
abepparnuii).

32.

[IposiBnenue ABMKEHUS cpelibl B UHTEPGEpEHIUOHHBIX ombITax. OnbIT ®uzo. Dddext
Canbska.
OnsiT MaiikenbcoHa. [lonbiTka oOHapy>keHUs IBUKEHHUS] 3€MJIIM ONTHYECKUM METOI0M.

33.

SBnenne [onnepa B ontuke. [IposiBienue apdekra Jlomiepa B CieKTpaibHbIX
UCCIIEIOBAaHUAX (YACTOTHBIN CABUI CHEKTPAJIBHBIX JIMHUN U3TYYEHUS 3B€3]1, TOIIEPOBCKOE
VILIUPEHHUE CIIEKTPAIbHBIX JTUHUI).

[IposiBnenue a3pdexra Jomnepa npu uatepdepeHnu u qudpaxiuu ceera. lMizmMmenenue
Y4aCTOTHI CBETA MpH AUGPaAKIIUK HA JBIDKYIIEHCS TUPpaKnoHHON pemeTke. udpakims
Pamana-Hata u qudpakuus bparra Ha 6erynmx akyCTHUeCKUX BOJIHAX.

TEOPETUYECKHU MUHUMYM IO BOJTHOBOW ONTUKE

. 3aKOHBI OTpaKeHUS U npesiomiieHus. [lokazarens npeaomieHus.
. [lonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil (KpUTUYECKU) YToJl aAeHHS.
. YpaBHeHus miaockoi u cpepudeckoit BoaH. [IpocTpaHCTBEHHBIN epruoa BOJIHBI (AJTMHA

BOJIHBI), YaCTOTa, BOJTHOBOM BEKTOP, (pa3a BOJIHBI.

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

5.

6.

[Tonspuzanus ceera. JInnelHO nosspr30BaHHas BoJHA. L{upkynsapHas u smummnTudeckas

IMOJIApHU3allH. Xao0TH4YEeCKHU HOHHpHSOBaHHBIﬁ CBET — €CTECCTBCHHBIN CBET.

Crioco0pl MoTy4YeHus JTUHEWHO, HIUPKYIISAPHO WM SJUTUNTHYECKU MOJISIPU30BAHHOTO CBETA.

9
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7. ®@opmynbl Openens — pusnueckuii cmbici. Crnenctsus u3 Gpopmyn Openens.
8. Dddext bprocrepa. Yron bproctepa.

9. Onruuecku aHU30TponHAas cpeapl. OnTHYECKas OCh B aHU30TPOITHOM Cpefie.
OOBIKHOBEHHAsI 1 HEOOBIKHOBEHHAS BOJIHBI B KpUcTasuie. J{BolHOE JTydenperoMIICHHE.

10. IlpeobpazoBanue COCTOSAHUS MOISPU3AIIH CBETA (PA30BBIMHU KPUCTAJUTMUECKUMHU
TJIACTUHKAMHU.

11. Ilonsponnel. 3akon Mairoca. Ilonsipu3aninoHHbIE TPU3MBI.
12. UnTepdepenuus ceera. YpaBHeHHE UHTEPHEPEHIIMM MOHOXPOMATUYECKUX BOJIH.
13. KorepenTHOCTh cBeTa. B3anMHas KOr€peHTHOCTh CBETOBBIX BOJIH.

14. BpemeHHast KorepeHTHOCTh cBeTa. [lonepeynas mpocTpaHCTBEHHAs! KOT€PEHTHOCTh
CBeETa.

15.Uuatepdpepomerpsl. OnTrueckas pasHOCTh xoa. CBs3b pa3HOCTH (a3 C pa3HOCTHIO X012
BOJIH B HHTep(depomeTpe.

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

18.YcnoBus 11st 00pa3oBaHMs CBETIIBIX U TEMHBIX HHTEP(PEPEHLIMOHHBIX TOJIOC - YCIOBUSA
JUIsL Pa3HOCTH (a3 v I pa3HOCTHU XO/1a BOJIH.

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

20. IndpakuoHHas pacXoJUMOCTb ITy4YKOB CBETa. YTOJ AU(PPAKIIMKU CBETa HA OTBEPCTHH B
HEIMPO3payHOM JKpaHE.

21.IlpenenpHble TOMEpEeYHbIE pa3Mephl CPOKYCUPOBAHHOTO My4Ka cBeTa. JudpakiimoHHbIM
npeies pa3penieHus: ONTUYECKUX CUCTEM (OPMUPOBAHUS U300PAKEHUS.

22. AmmuryaHas ¥ gpa3oBasi JUPPAKIIUOHHBIE PEIIETKU. Y paBHEHUE /7S TJIAaBHBIX
MaKCUMYyMOB AU(PPaKIuU Ha AU(PPaKIIMOHHON penieTKe.

23. CrnexTpanbHble U3MEPEHHUS C TOMOILIBI0 TU(PaKIMOHHON pemieTky. udpakunoHHbIi
crekTpoMeTp. Pa3pelienre criekTpanbHbIX JIMHUH.

24. Iudpakius ceeta Ha 00beMHOM qUpaKIIMOHHON perieTke. Y paBHeHue bperra-Bynbda.
25. llpuHIMIBI ONTUYECKON Tosorpadum.

26.51Bnenue paccesiuus ceera. [lonsipuzanus paccessHHOro CBeTa.

27.3akoH Panes muig paccesinHoro cseta. [IpuunHa rony6oi okpacku Heba U KpacHOM 3apHu.
28./lucnepcus cBera. Jlucnepcus BEIECTBA.

29.11ornomenue ceera. 3akoH byrepa.

30.0OnbIT MaiikenbCoHa MO ONPENEIICHUIO BIUSHUS ABUKEHUS 3€MJIM HA CKOPOCTh CBETA.
31.9¢dext u unrepdpepomerp Canbsika.

32.9ddext omiepa B ONTHKE.

33.HenuueiiHast ONTHKA.

34.I'enepanust BTOpOil TapMOHUKH.

35.Camo¢oKycupOBKa MOITHBIX CBETOBBIX MTyYKOB.

10
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzamuu aucUUIUIMHBL «ONTHKa» HCIOIB3YIOTCS CIEAYIOIINE BHJbI
y4eOHBIX 3aHATUN: JIEKIMHM, MPAKTUYECKUE 3aHSTHs, KOHCYJIbTAllUH, J1aOOpaTOpHBIE
3aHATHS B (PU3MYECKOM IPAKTUKYME, KOHTPOJIbHBIE pabOThI, CAMOCTOSTENbHBIE PAOOTHI.

B pamkax JeKUMOHHBIX 3aHATUN MPETYyCMOTPEHbI aKTUBHBIE (POPMBI yuyeOHOTO
mpouecca: pa3dop KOHKPETHBIX CHUTyaluld, HATypHble (U3MYECKHE AEMOHCTpAlMH U
oOcyxJieHue HaOMI0JaeMbIX ONTHYECKUX SBJICHUH U 3S(P(PEKTOB, KOMIBIOTEPHBIE
JEMOHCTpallMM M CHUMYJSIIUU C HCIOJIb30BAaHHMEM COBPEMEHHBIX LHU(POBBIX CUCTEM
M300pa3UTEIbHON TEXHUKH.

B pamkax maGopaTopHbIX 3aHATUNH MPEeAyCMOTPEHBbI: JAETalbHBIM pa3dop
TEOPETUYECKUX M OSKCIIEPUMEHTAIbHBIX OCHOB H3y4YaeMbIX B paMKax J1abopaTopHOU
paboOThl ONTHYECKUX SBJICHMM 1O BCEM paslenaM JUCUUIUIMHBL, BBITOJIHEHUE
1abopaTopHbIX paboOT MO BCEM OCHOBHBIM pazjienaM JUCHUIUIMHBL «ONTHKay.
JlaGopatopHble 3aHATUS CTYJIEHTOB COUYETAIOTCS C JIETAIbHBIM aHAJIU30M TEOPETHUYECKHX
OCHOB BBINOJIHSIEMBIX JIA0OPAaTOPHBIX pabOT, NpPUHLHUIA JEHCTBUS NPUOOPOB U
YCTaHOBOK.

Ha npaxkTudeckux 3aHATHSIX NPEAyCMOTPEHBI: JETajbHBIM paz0op (u3MdecKux
OCHOB T€M JIEKIJMOHHOT'O Kypca ¢ penieHrueM GU3NYeCcKUX 3a/ay [0 OCHOBHBIM pa3zjienam
COJIepKaHusl TUCIUIUIMHBI, BBIMOJIHEHHE KOHTPOJIBHBIX PabOT MO BCEM pa3/ieiaM.

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

Boei6op MeTonoB 00ydeHMs] ompenensieTcsl CoAepKaHUeM IUCUUIUIMHBI, YPOBHEM
npodeccuoHanbHOW MOATOTOBKH TPENOAaBaTelis, METOJAUYECKOTO M MaTepuajbHO-
TEXHUYECKOro oOecreyeHusi, OCOOCHHOCTSAMU BOCHPHATHS Y4eOHOM HH(pOopManuu
CTYJIEHTOB-MHBAJIHUJIOB U CTYJCHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBSL.

Jlis cnaGoBUAAIIUX CTYJCHTOB B JIEKIMOHHBIX M YUEOHBIX ayJUTOPUSAX JOKHA OBITH
MpeIyCMOTpEHa BO3MOXKHOCTh MPOCMOTPA yAAJIEHHBIX OOBEKTOB (HAampuMep, TEKCTa Ha
JOCKE WIH Claiijja Ha JKpaHe) IPU IMOMOIIM BHIEO YBEIMUYUTENEH A YJAJIEHHOIO
npocMoTpa.  Jns  yTeHHs  y4eOHO-METOAMYECKON  JUTepaTypbl  HEOOXOJUMO
MPEeIyCMOTPETh HANW4HMe OHJIEKTPOHHBIX Jyn. [lpu HeoOxomumMocTH AOMKHA OBITh
MpeIycMOTpeHa BO3MOXKHOCTh 3aIlMCH JEKIUN Ha JUKTOQOH.

Cnabocnpliaimuye CTyJeHTbl JTOJKHBI MOJy4aTh JOMOJIHUTENbHYI0 UH()OpMAIUIo
M0 JMCLUUIUIMHE U3 YYeOHHUKOB, PEKOMEHJOBAHHBIX MpernojaBaTeneM (CM. 1.8 JaHHOU
MIPOrPaMMBbI).

OOyuaromyecst HHBAIM/Ibl U JIMLA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS
o0ecreunBaloOTCs 3JEKTPOHHBIMH  00pa30BaTEIbHBIMH PECypCaMU: BJIEKTPOHHBIMU
MOCOOMSIMU, MpPE3eHTALUSIMU JIEKIIMOHHBIX KYpCOB, IMPOrPAaMMHBIM OOeclieueHueM Jist
peanu3aiy KOMIbIOTEPHBIX TAOOPATOPHBIX U MPAKTUYECKUX PaboT.

[IpenycmoTpeHa BO3MOKHOCTh MOJTYYEHHS TaHHBIX CPEJICTB HA YHUBEPCUTETCKUX
U KadeapaabHBIX caiiTax, a TaKKe MPU HEMOCPEACTBEHHOM OOIICHUH C MPENoIaBaTeIeM
IO DJIEKTPOHHOU IOYTE.

11
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6. YueOHO-MeTOAMYECKOE 00ecieyeHHe CAMOCTOATEIbHON pad0ThI CTYICHTOB.
OuneHovHbIe cpeacTBa VI TEKYLEr0 KOHTPOJIsl yCIIeBaeMOCTH,
NPOMe;KYTOYHOM aTTeCTAIUH 110 UTOTaM OCBOCHUS JUCIUIIMHBI

6.1. Buabl camocTOsSITeIbHOM PadoThI CTy/IEeHTA:

- U3yYE€HUE TEOPETUYECKOro  Marepuajga MO  KOHCIEKTaM  JIGKIUH |
PEKOMEHJIOBaHHBIM ~ Y4eOHBIM  MOCOOUSIM, MOHOrpaduueckoid  y4eOHOMH
JUTEpaType, CIPABOYHBIM UCTOYHUKAM;

- U3y4YE€HHE TEOPETUYECKOI0 MaTepuasa ¢ UCIOJIb30BAHUEM MHTEPHET- PECYPCOB —
BU/JICO 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 JUCIUILINHBI;

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

- U3yYEHUE TEOPETUUYECKOr0 Marepuaia IO METOAMYECKUM PYKOBOACTBAM K
(bu3HYecCKOMY MPAKTUKYMY IO ONTHKE.

6.2. Ilopsaa0K BBINOJHEHUS U KOHTPOJIA CAMOCTOATEIbHOM PadoThI

CTY/ICHTOB:

- IPEIYCMOTPEHA €)KEHEAENbHAsl CaMOCTOsITENIbHAs paboTa OO0y4aroummxcs I10
M3YYEHHUIO TEOPETUYECKOrO JIEKIIMOHHOTO MAaTepHalia; KOHTPOJIb BBIIOJIHEHUS
ATOW pabOThI MPEYCMOTPEH HA CEMUHApaX MO JAaHHOW JUCIUIUIMHE;

- CAMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX TEOPETUUECKUX BOIPOCOB, BBIIECICHHBIX
B OporpaMMe  JUCUMIUIMHBI W HEPAaCCMOTPEHHBIX  HA  JICKIUAX,
MpEAYyCMaTPUBAETCS IO MEPE U3YUYEHHS] COOTBETCTBYIOIINX PA3JEI0B, B KOTOPBIX
BBIZICJIEHBI 3T BONPOCHI [JJIsI CaMOCTOATEIBHOTO MW3Y4YEHHs; KOHTPOJb
BBITIOJIHEHUS O3TOM CaMOCTOATENIbHOM paboThl TNPEIyCMOTPEH B paMKax
IIPOMEKYTOYHOTO KOHTPOJIS — SK3aMEHA 110 JaHHOW JUCLUILINHE;

- BBIIIOJIHEHHE U MHChbMEHHOE O(pOpMIIEHHE KOMIUIEKCa 3aJaHUuil TeOpPEeTHUECKOTo
XapakTepa, pacyeTHbIX M TIpaduueckux MO BCEM paszAelaM JAUCLHMILIAHBI
MPEeIyCMOTPEHO (PAKTUYECKH €XEHEACNbHO 10 Mepe (QOPMYIUPOBKH ITUX
3alaHUM Ha JIEKUWAX; OPEAyCMaTpPUBAETCS IHUCbMEHHOE BBINOJHEHHUE HTOU
CaMOCTOSATEIbHON PabOThl C TEKCTOBBIM, BKIIOYas (popmMyiibl, U rpa@uuyecKum
oopMJIEHUEM; KOHTPOJb BBIMOJHEHHUS JTOM CaMOCTOSITENIbHOW PabOThI
MIPEAYCMOTPEH NPHU 3aBEPLICHUM W3YUYEHHS KAXKIOro paszena AUCUUILIMHBI 110
MIPEACTABICHHOMY B IIE€YaTHOM BHJIE OTYETY IO 3TOMY BUIY CaMOCTOSITEIbHOM
paboThI;

- peuieHue PEeKOMEHJIOBAaHHBIX 3a7ady M3 COOPHUKOB 3aJa4 IO OINTHKE
MIPEANOIIATaeTCs €KEHENENBbHBIM IPH MOATOTOBKE K CEMUHApaM U IPU YCBOECHHUHU
TEOPETUUYECKOT0 JEKIIMOHHOTO MaTepHalia; KOHTPOJIb BBIIIOJHEHUS 3TON paboThI
MPEAYCMOTPEH HA CEMUHAPAX — MPAKTUYECKUX 3aHATHIX;

- U3y4EHUE TEOPETUUYECKOr0 MaTepuana MO0 METOAMYECKHMM pPYKOBOJCTBAM K
(bu3MYecCKOMY MPAKTUKYMY MO ONTUKE MPEyCMOTPEH €KEHEECIBHO C OTYETOM O
npoJie’aHHON paboTe Ha 3aHATUIX 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}Z Oucuunﬂuﬂbl:

- YpaBHenus MakcBeiia B MUHTErpabHOU (hopMe U UX pU3ndecKkas HHTepIpeTanus.

- VYpasuenus Makcseinna B quddepeHnuansHoi popme.

- BrIBOJ BOJIHOBOTO ypaBHEHHUS ISl 3JIEKTPUUECKOTO OIS U3 ypaBHEeHU MakcBeia.

- BriBoa u3 ypaBHeHUid MakcBesia CBOMCTBA OPTOTOHAIbHOCTU BEKTOpOB_E, H, k

- Cros4ne 3JIeKTPOMarHUTHEIE BOJHBIL. Peructpanus cTos4ux 31eKTPOMarHuTHBIX
BOJIH: onbIT Bunepa, usernas ¢ororpadus Jlunmnmana, o0beMHas rojgorpaMma
Jlenucroka.

- Orpaxenue u npenomieHue ceeta. BeiBoa popmyn OpeHens 1 aMILTUTY THBIX
koa(duimeHToB oTpaxeHus ceeta. [IpeoOpazoBanue popmyn OpenHens ¢
UCKITIOYEHUEM KOA(P(UIIUEHTOB PETOMIICHHUS.

- IlonHoe BHyTpeHHee oTpaxkeHue. BriBon u3 popmyn OpeHenst BhIpaxXeHUH IS
caBura (as3pl BOJIHBI IPH MMOJTHOM BHYTpPEHHEM oTpaxkeHuu. [IpeobpazoBanue
JMHENHO MOJISIPU30BAHHOTO CBETA B LIUPKYJISIPHO MOJISPU30BAHHBIN MTPH MOJTHOM
BHyTpeHHeM oTpakeHuu. [lapannenenunen Openens.

- Orpaxenue cBeta MeTajuiaMu. OTpakeHHE CBETA MOBEPXHOCTHIO METAJIOB.
Koaddunnent orpaxenus metanioB. [ myOrnHa NpOHUKHOBEHUS MTPEIOMIIEHHON
BOJIHBI. MI3MeHeHre COCTOSHUS MOSIpU3aIK JUHEHHO MOISPU30BAaHHON BOJIHBI IIPH
OTpaXeHUH MOBEPXHOCTHIO METAJUIOB. DIJUTUIICOMETPHSL.

- Onruka aHu30TponHbIX cpel. [IpenoMieHue cBeTa Ha rpaHHIIe aHU30TPOITHOM CPEIbL.
[Toctpoenus ['tolirenca ajist OTHOOCHBIX KPUCTAJIOB.

- Honspusanuonssie ycrporctsa. [Ipusmsl Pomona u Cenapmona. XKuakue
kpuctaisl 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. Kombia
Herotona. Uutepdepometp duso.

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

- MmnoronyueBas untepbepeniusa. MaTEpPEpeHIIMOHHBIE CBETOPUIBTPHIL.
MHorocnoitHsle quaieKTpuyeckue 3epkana. [lpocBeriaenue nosepxHocren
ontuyeckux aeraneil. ororpadus Jlunnmana B HaTypajbHBIX LBETaX. [ 0lorpaMmel
Jlenucroka.

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

- ®uznueckure NPUHIMIBI ONTUYECKOU rosorpaduu. O0beMHas rojorpaMmma
JleHucroKa 1 BOCCTaHOBJICHHE ToorpaduuecKkoro n3o0paxeHus B O€I0M CBETE.
Hudposas ronorpadus.

- CKOpOCTh CBeTa U METO/Ibl ee onpenenenud. Jlaboparopusie meToibl ®uzo (MeTon
npepbiBaHuil ) 1 Dyko ( METOJ1 BpalllaloIIerocs 3epkana ). ACTpOHOMUYECKUE
Metozsl Pémepa (o ciytaukam FOnutepa) u bpannes (meton abeppariuii).
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Ilepeuenv 3a0anuti O camocmoamenbHolu pabomol

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

l.

10.

11.

12.

3anucarh ypaBHeHUss MakcBeijla B MHTErpaibHOW (popme, aTh TOJIKOBAHHE BCEM
¢u3nYecKUM BETUYMHAM, B HEro BXOJSAIIUM, U OOBSICHUTh (PU3NYECKUN CMBICIT
(bopMyI1 — KaKue SIBJICHHS 3JIEKTPOMAarHeTU3Ma OHU (pOPMaIbHO OIPEEISIOT.

C wucnonbp30oBaHMEM TEOpPEM, IPAaBWJI M COOTHOLIEHHI BEKTOPHOIO aHauu3a
npeoOpa3oBaTh HHTErpajbHble ypaBHeHHMs MakcBemia B JuddepeHnuanbHyo

bopwmy.
BoiBectn wu3 ypaBHenuit MakcBemna B auddepeHunanbHoi  popMe BOITHOBbBIE

YpaBHEHHSA IJIS1 DJIEKTPUUECKOTO 5(19 ,1) 1 MarHUTHOI'O ﬁ (19, {) BOJIHOBBIX IIOJIEH.
[lokazatb, 4YTO BOJHOBOE BO3MYILEHHE IUIOCKOM BOJHBI 00IIEro BUIA
E(t,z) = E(t —z/v), pacmpoCTpaHsIoIIeecs BIOJIb HANPaBICHUS Z, YIOBJICTBOPSET
BOJIHOBOMY YPaBHEHHIO.

IlokaszaTp, 4TO ypaBHEHHs] TapMOHUYECKOM ILIOCKOM E (f') 1) = EO cos(mt — }(Jﬁ +¢y) U

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

BOJIHOBOTO YPAaBHEHUH.
3anucaTb ~ ypaBHEHHE HUAJTMHIPUYECKON BOJIHBI, PpacIpOoCTPAHSIOLIEHCS
NEPIEHAUKYIISIPHO OCH X Ja0OpaTOPHON CUCTEMBI KOOPIUHAT.

[lonyunts ypaBHeHus ['enmpmronbua Uisi KOMIUIEKCHOW — aMIUIMTYJIBI l}/) (19)
‘W

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

Hcnonb3ys ypaBHeHHMss MakcBeiula MOJyYUTb BBIPaXXKEHUE i1 BEKTOpa YMOBa-

[ToiinTHHTa § = lEJ X ﬁ TJTOCKOM 3JIEKTPOMArHUTHOM BOJIHBI.
ITokaszaTp, yTO U3 ypaBHEeHN MakcBesia ClieIyeT NONEPEYHOCTh dJIEKTPOMAarHUTHON

BOJIHBI, lEJ L ﬁ L }E , 1 TO, YTO BEKTOpa g,ﬁ j} COCTaBJISIIOT MPABYIO TPOMKY.

[Toka3arh, 4TO NP CIOKEHUU IBYX OJHOYACTOTHBIX JIMHEHHO MOJISPU30BAHHBIX B
OpTOrOHANLHBIX HAIIPABIEHUAX BOIHOBBIX Konebanuil £ (z,t)=E , cos(ot —kz+ @, )u

E,(z,t)= E,gcoslot —kz+¢,) pesyrprupyromee koneGanne MMeeT UIMNTHYECKYIO
TOJIAPU3ALMIO, €CIIM Pa3sHOCTh (a3 KonebaHuit A¢,, ¥ COOTHOIICHHE UX AMIUIUTY]L
E. / E |, UMCIOT IIPOU3BOJIbHbIC 3HAUCHUS.

[Toka3atp, 4TO MU CIOKEHUU B3aMMHO HEKOTEPEHTHBIX JIMHEWHO MOJISPU30BAaHHBIX
B OpPTOTOHAIBHBIX HANpPaBICHHUAX BOJHOBBIX KOJNEOaHWH pe3ylbTHpYIOIIEe
CyMMapHOe Koje0aHHe HMeeT XaOoTHYECKYI0 MOJISIPH3ALUI0, XapaKTEepHYIO Ul
€CTECTBEHHOI'O CBETA.

[Toka3zaTp, 4TO MMPHHA CIIEKTpa BOJHOBOTO Iyra Av 00paTHO MPOMOPLHOHAIbHA
BPEMEHHOU JUIMTENBHOCTH Lyra T, T, ~1/Av. OOOOWHMTH 3TO COOTHOIICHHE
MIUPUHBI ~ CHeKTpa Av M JUINTENBHOCTH  Iyrat. Ha  XaOTUYECKYIO

MOCJIEIOBATEIbHOCTh BOJHOBBIX I[yTOB M MOKa3aTh, YTO BPEMs KOT€PEHTHOCTh CBETa
T, OOpaTHO MPONOPIHMOHAIBHA HIMPUHE €r0 CHEKTpa Av, a JJIMHA KOTE€PEHTHOCTH

CBETA [/, OMPENENSETCS BBIPAKEHUEM [, ~ A /Ak , TA€ A, - CPEIHss JJIMHA BOJHBI
cBeTa, AL - IIUPHHA CIIEKTPA CBETE B IIKAJIE JUIMH BOJIH.
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OmpaofceHue u npenomierue ceema

l.

Ha ocHoBe mnpuHimna [loiireHca BBIBECTH 3aKOHBI OTPaXeHHs O =0, W
IpenoMieHusT 1, SN0 =7, SIN0l, JydYeld cBeTa Ha TpaHHUIE pasdena JBYyX

IUDIIEKTPUUECKUX CPEZ.
BoiBectu popmynbel Openens A aMITUTYIHBIX KO3()PHUIIMEHTOB OTpakeHHs CBETa

(3JIEKTPOMArHUTHOW BOJTHBI) p|| u pl Ha TpaHMIE pasfeia JBYX IHAICKTPHKOB.
PaccMoTpeTh ciydan KoyeOaHus SIEKTPHYESCKOTO TOJIsl BOJHBI B IDIOCKOCTH TaICHHSI
p|| (otg,ny,ny) = p|| (ag,0Ly) U TEPHEHAMKYIIPHO  IUIOCKOCTH  IaJCHHS
pr(oty,n;,n,y)=p(0ty,0,). MCIONB30BaTh TPAHWYHBIE YCIOBHMS HENMPEPHIBHOCTH
AIIEKTPUYECKOTO E (X,y) ¥ MarHMTHOTO i (X,») BOJHOBBIX TOJICH Ha TPaHUIAX
paznmena (x,y) cpen.

[loctpouts rpaduku KodQPHUIMEHTOB OTpaKeHHsI CBETa OT TPaHULBI pas3iena
JHUAJICKTPUYCCKUX Cpell B 3aBUCHMOCTH OT yIJia MaJCHUs p”(oco), pl(oco) npu
3alaHHBIX KOd(QUIMEHTaX MPETOMICHHS Cpell 1y U N, . PaccMOTpeTs ciydan, Kornaa
ny <n, UKorga ny > n,. Cuenarb GU3NUECKHE BBIBOABI U3 IOCTPOCHHBIX I'PapUKOB

— 00 U3MEHEHUHU COCTOSIHUS MOJISIPU3ALMK CBETa MPU OTPAXKEHUH, O BOSHUKHOBEHUU
(a30BbIX CABUIOB, O MOJIHOM BHYTPEHHEM OTPaKEHUHU.

[loctpouts rpadukn KO3PEGUUUEHTOB OTpPaKEHUS U TMPOMYCKaHHUS CBeTa IO
MOIIIHOCTH IIy4Ka CBETa — DOHEPreTUYecKux Kod(DPUIMEHTOB OTpaXeHUs WU
MPOIyCKaHUs, Ha TpaHULe pa3fesia JByX [MUAJIEKTPUKOB B 3aBUCUMOCTH OT yrja

1L 1L
HaICHHS: R”(oco), T”(oco), R~ (oy), T (o). Paccmorpers cimywam ny <n,u
ny > n, . Illocrtpouts rpaduku sHEpreTHUecKkux Ko3pduunueHTos orpaxkenus R(o,)
npomyckauust 7(0Ly) M1 XaOTHYECKH IIOJISIPU30BAHHOTO CBETAa — ECTECTBEHHOTO

CBETA, U HUPKYJISIPHO MOJISIPU30BAHHOTO CBETA.

Ucnonwszys dopmynsl DpeHens, MOJYYUTh BBIpaXKeHUs s (a30BBIX CJIIBUTOB
JIMHEMHO TOJSPU30BAHHBIX BOJIH, WCIBITABIIMX IOJHOE BHYTPEHHE OTPaAXEHHE, C
HaIpaBJICHUSIMU KOJICOAHHI MapalljieIbHO U MEPICHANKYIISIPHO TIIIOCKOCTH TaJACHUS:

// 1

Ap(oy) =0¢" (o) — @ (0(), B 3aBUCUIMOCTH OT yIJa MaJCHHUs O, NPHU 3aJaHHBIX
K02(puIeHTax IpenoMIeHus Cpel 1y U H, .

W3yunTh NPUHIUIBI PACIIPOCTPAHEHHS CBETA B BOJOKOHHBIX CBETOBOJAX HAa OCHOBE
SIBJICHHS TIOJIHOTO BHYTPEHHETO OTpakeHUsI cBeTa. BriBecTr hopMymy JUIs YMCIOBOU

- [2 2

anepTypsl ONTHYECKOTro BONOKHA NA = ngsin oy =+/n; —n, , T Ny - HOKa3aTelb
IPETOMIICHUS] OKPY’KaroIledl BOJIOKHO Cpensl, ., - YroJl IajeHus Jyda cBeTa Ha
IIOBEPXHOCTh TOPIIAa CBETOBEAYIICH CEpALICBHHBI BOJIOKHA, 1; M N, - MOKa3aTeln
NPEIOMIICHHS CEP/IIIEBUHBI U 000JIOUKH BOJIOKHA, COOTBETCTBEHHO.

[TonmyunTs BBIpaXKEHMS I aMIUIMTYABI Kojebanuit F,(z) Bo BTOpOil cpexe mpu

IMOJTHOM BHYTPCHHEM OTPa’XCHUHN CBCTA B 3aBUCHUMOCTHU OT PACCTOAHUA Z OT I'PaHUIBI
pasacia cpea npu 3aJaHHOM YITJIC HaACHUS Oy M IIOKAa3aTCJIAX MPCJIOMIICHU CpEea 1

I/Inz.

Onmuka anu30mponHsix cpeo

l.

Ucnone3ys mnpunmun [rolirenca u noctpoeHuss ['roiireHca 1oKas3aTb XOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIy4eil cBeTa, MPEJOMJICHHBIX Ha TpaHHULIE
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M30TPONHOM M aHMU3O0TPOIHOM OJHOOCHOW Cpel MpPH PA3IUYHBIX OPUEHTALUAX
ONTHUYECKOM OCH aHU30TPONHOM Cpelbl MO OTHOWICHHWID K IUIOCKOCTH MHaJACHUS U
TpaHuLe pa3zaeia Cpel.

[lonyunts ¢GopMyiny [ HWHTEHCUBHOCTH CBETa, MPOILEIIIETO Yepe3 CHCTEMY
(momsapoun P1, ¢aszoyro mmactuny @I, monspuzatop P2) B 3aBUCHMMOCTH OT
B3aMMHOM OPHUEHTAIMU OCEU MpomnyckaHus u nossipusatopos Pl n P2 u ontuueckoit
ocu ¢azoBoil minactuabl OII — B 3aBUCHMOCTH OT yIJIOB MEXKIAY BCEMHU 3TUMHU OCSMHU.
[Tagaromuii My4oK CBETAa MMEET XAOTUYECKYIO IMOJSPU3ALUI0 - €CTECTBEHHBIM CBET.
[loTepu Ha oTpaxkeHHe OT TpaHeil MOJAIPOUIOB U (Pa30BOI MIACTUHBI HE YUUTHIBATD.
N3yunTh mpouecc NpoxXOoKIEHHs W JBOMHOIO JIyYENPEJIIOMJIEHUS CBETa B IMpU3Max
Bonnactona u CenapmoHna. [lomyunts BbIpakeHHE Uil yria [ MeXAy JMHEWHO

NOJISIPU30BAHHBIMU JIydaMH Ha BBIXOJE TOH M JpPYrod NIpU3M B 3aBHCHUMOCTH OT
NIOKa3aTesIel MpeIoMIICHNS OOBIKHOBEHHOTO 72, W HEOOBIKHOBEHHOIO 7,JIydel CBETa

B MPU3ME U OT yIja o MEXIY ACIUTEIbHOM — IMIOTEHY3HOM, U KaTeTHOW IpaHsIMU
MIPU3M.

Humepgpepenyus ceema

l.

[TosryunTh BBIpaKEHWE JUISI WHTEHCUBHOCTH KOJICOAaHWH B CyMMapHOM BOJHOBOM
MoJIe TPU HAJOKEHUU W HMHTEPGEPEHIIMH JBYX MOHOXPOMATHYCCKUX BOJH - C
OJIMHAKOBBIMH YacTOTAaMH M OJWHAKOBBIMH HAIPABJICHHUSIMH KOJICOAHWH - B
3aBHCHMOCTH OT Pa3HOCTH (a3 ITUX BOJIH, UCTIONB3YS:

a) METOJ BEKTOPHBIX JUArpaMM JJis CJIOKEHUS KOJICOaHUI;

0) nmpeacTaBieHue KojieObaHU, BO30YKIaeMbIX BOJIHAMH, B KOMILJIEKCHOU (opme.
Paccmotpers aBa cinyyas:

1) CnoxeHue CcKaaspHBIX KojeOaHUN - KoJiebaHUsS B CKIIAIbIBAEMBIX BOJIHAX
COBEPIIAIOTCS B OJAMHAKOBBIX HAMPaBIICHUSAX;
2) CroxeHHe BEKTOPHBIX KOJeOaHWH — MEXIy HamnpaBlIeHUsIMU KojieOaHui B

MHTEpPEPUPYIOIMX BOJHAX €CTh HEKOTOPHIX yron 3, 0 < B <90°.
[Toxy4nTs BBIpaKEHHE [UIi MHTEHCHUBHOCTH HMHTEP(EPEHIUH MOHOXPOMATUYECKUX
BOJIH C pa3sHbIMM 4aCTOTaMH ®; U ®,. OnpenenuTs, Kakoil 4acTOTONW cpabaThIBaHUs

IOJKeH o0mamath  (OTOACTEKTOp JJId  HAOMIOACHUS  KapTUHBI  (CHUTHAJIA)
UHTEPPEPECHIINH BOJH C PA3TUYHBIMU YaCTOTaMHU.
Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
MOCTPOUTH rpadux W3MCHCHHS WHTECHCUBHOCTH uHTEpPEepeHIINN
HEMOHOXPOMATHYECKUX BOJH B 3aBHCHMOCTH OT pAa3HOCTH XOJa BOJH A B
nHTEep(HEPEeHIIMOHHON cucTeMe (MHTEpPEpOMETpe):

a) IIpH 3aJJaHHOM YaCTOTHOM CIIeKTpe BOIH g(®) = g, exp(— (o— 0)0)2 / Aw? );

0) mpu 3a1aHHOM HYHKIMHA BPEMEHHON KOrepeHTHOCTH BOJIH Y(A) = exp(— A? / [ cz )
Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
paccuuTaTh U TOCTPOUTH H300pakeHUsT WHTEP(PEPEHIIMOHHOW KApTUHBI B OIBITE
Herorona — xonsa Herorona:

a) B MOHOXPOMaTHYECKOM CBETE;

0) B mDoauUXpoMaTH4YecKoM cBeTe (OeloM cBeTe BHIMMOIO JHarna3oHa) —
MHTEep(HEPEHIIMOHHYIO KapTUHY MPEICTABUTH B TPAJAllisiIX CEPOTo U B LIBETE.
Ucnonw3zys Gopmyny DpHu 1jisi HMHTEHCUBHOCTH MHOTOJIYYEBOUW MHTEP(PEPECHIINU B
unreppepomerpe Dabpu-Ilepo M KOMIBIOTEPHYIO MaTEMaTUYECKYIO MPOTPaMMYy,
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Hanpumep  MathCad, mnoctpoutrh  rpaduku  3aBUCHUMOCTU MHTEHCHUBHOCTH:
a) oT pasHoctd (pa3 wmHTEphEPUPYIOMHUX BOJH TMPHU PATUYHBIX KOADPHUIIHEHTAX
orpaxkenuss R 3epkan wmuteppepomerpa: R =0.09, R=0.1,R=0.5,R=0.8;
0) OT JUIMHBI BOJIHBI A IIPH 3aaHHOM Pa3HOCTH XO0Jia BOJH B MHTEP(HEPOMETPE.

Judpaxyus eonn

1. Ucnonb3ys audpaxuuonusii unrerpan ®dpenens-Kupxrodpa m KoMIbroTepHYIO
MaTeMaTH4eckyro mporpammy, Hampumep MathCad, mnoctpouts rpaduk

WU3MCHCHUS WHTCHCUBHOCTH [ (z) B 1mojie Au(pakuuu CcBeTa Ha KPYIrJioM
OTBEPCTUM B HENPO3PAYHOM DHKpPAHE BJIOJIb ONTHYECKOM OCH Z B HUHTEpBaJe
Az =z, —z, , COOTBETCTBYIOIMM W3MECHCHHUIO Yucia 30H DpeHesst B OTBEPCTHH

or 15 no 0.5: z; - 15 308 PpeHensa B npenenax oreepcrus; 2z, - 0.5 mepsoit

30HBI DpeHens B Mpeenax OTBEPCTHsI.

2. Hcnonb3ys KOMIBIOTEPHYIO MaTeMaTHUECKylo mporpammy, Hampumep MathCad,
MOCTPOUTH rpaduKu HOPMHUPOBAHHOH WHTCHCUBHOCTH cBeTa
1 (sinoc)/] (sinoczO B kaptuHe mudpakumu DpayHrodepa mapamieabHOTO
MMyYKa CBETa HA aMIUTUTYIHON MUGPAKIMOHHON pEHIeTKe Uil Pa3IMIHOTO YUCIIa
mene pemwerkn: N=1, N=2, N=3, N=5,N=10, N=30, u T.1.

3. Hcnonp3ys rpadudeckoe MOCTPOCHUE IS PACIIPEICIICHNs] HHTEHCUBHOCTH CBETa
B kaptuHe nudpakmuun DpayHrodepa Ha AUGPAKIMOHHON PEIIETKE MPOBECTH
UCCIICZIOBAHUE W ONPEACTUTh HEOOXOAMMOE YHCIO INTPUXOB PEIICTKH IS
paspenieHns CIEeKTPAIbHBIX JIMHUH HATPUEBOTO IyOJjeTa BO BTOPOM IOPSIIKE
TG PaAKIUH.

4. Pa3zpaboTaTh W HapUCOBATh C WCIOJIB30BAHHMEM KOMITBIOTEPHOTO TpaduuecKoro
penakropa, Hampumep, CorelDraw, ONTHYEeCKyl0 CXeMy 3alliCH TOJIOTpaMM B
CXOAIINXCS OOBEKTHOM M OMOPHOM ITydKax cBera. OmpenenuTh HE0OXO0AUMYIO
MPOCTPAHCTBEHHYIO pa3penIaronyo CTIIOCOOHOCTH doToneTexTopa
(boTtomnactunku, ¢GOTOTEpPMOITIACTAKA U T.A., MaTpUYHOrO (OTOAETEKTOpA),
UCTIOJB3yeMOTO ISl 3alliCH  AHAJIOTOBOM ¥ IM(POBOW TOJOTPAMMBI  TI0
pa3pabOTaHHOW CXeMe C Y4YeTOM YIJIOB TMaJCHWH TYyYKOB CBeTa Ha
dboToperucrparop.

5. HapucoBarh cxeMbl BOCCTAHOBJIEHHMSI C aHAJIOrOBOW TOJOTpaMMbl OOBEKTHOU
BOJIHBI CBeTa M HAOJIOACHWS MHHUMOTO M JEHCTBHTEIHHOTO H300paKeHUN
oOBeKTa.

6.4. KonTpoJbHbIC BONIPOCHI U 32IaHUA ISl IPOBEICHUS TEKYIIEro KOHTPOJIs

6.4.1. Bonpocsl 1/ IPOBe/IeHUs] TEKYLIero KOHTPOJIA MO JeKIUOHHBbIM
3aHATHAM

Paszgen 1: DaeKTPOMArHUTHBIC BOJIHBI ONITHYECKOI0 JHANAa30HA.
Honspuszanusa ceera

1.

Nownkwb

Omnpenenenue abCOMIOTHOTO MOKa3aTess npeaomieHus. CBa3b n C €.
BonnoBoe ypaBHeHuE.

VYpaBHEHUS TIOCKON U chepruecKoil MOHOXPOMATHYECKUX BOJIH.

JlJliHa BOJIHBI, YaCTOTA, BOJHOBOW BEKTOP, (pa3a BOJIHBI.

3anuch ypaBHEHHUsI BOJIHBI B KOMIUIEKCHOM BuJie. KoMIUIEeKCHas aMIuTyaa.
YpaBHEHME KBa3UMOHOXPOMAaTUYECKON BOJIHBI.

I'paduueckoe npeacraBieHre KBa3UMOHOXPOMATHUECKUX KOJeOaHUM.
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8. CnekTpasibHOE npeacTaBieHue konebanuil. Iurerpan ®ypre.

9. CBs3b BpEMEHH KOT€PEHTHOCTH € IIMPUHOM YAaCTOTHOTO CIIEKTpa. /[ImHa BOIHOBOTO
yra.

10.00beMHasl IJIOTHOCTh JHEPrHMM AJI. MarH. BoJiHbL. Bextop VYwmosa-IloitHTHHTa.
HMHTEHCUBHOCTD CBETA.

11. Jucniepcus BemiectBa. ['pynmnoBasi CKOpOCTh CBETa U €€ CBsI3b € (ha30BOM CKOPOCTHIO.

12.B3auMHas opueHTanusi BEKTOPOB E i—; lt, AIIEKTPOMArHUTHOM BOJIHBL.

13.JIuneinas, KpyroBas, JJUIMIITHYECKAs U XaOTUYECKAsl MOJISIPU3ALUS BOJIH.

14.YcnoBus monyyeHus JIMHEWHOW W KPYTrOBOM IOJSPU3ALMKM BOJIHBI NPU HAJIO0KCHUHU
JIBYX OPTOTOHAJIBHO JIMHENHO MOJISPU30BAHHBIX BOJIH.

Paszgen 2: OTpakeHue U npejomMJjeHue cBera

['pannyHbIe yCOBUS Ui MaJAIOUIET0, OTPAXKEHHOTO U MIPEIOMIIEHHOTO TOJIeH.
3aKOHBI OTPAKEHUS U MPETOMIICHUSI.

[IpenenbHBINA yroa MOIHOrO BHYTPEHHETO OTPaKEHUS.

dusnueckuit cMbIc popmya OpeHens.

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

3HaueHUEe aMIUIUTYAHOTO KO3 (ULIMEHTa OTPaXKEHHs MPU HOPMAIbHOM MAJCHUH MPU
n=1,n,=2.

NoUhRLDbD =

8. I'pacduku nns sHepreTrueckux Ko3(OUIMEHTOB OTPaXXEHUsS IPU 1, < 7, .

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

10. YcnoBue bprocrepa.

11. KoaddunueHt oTpakeHus nNpu Nporu3BOJILHOM a3UMYyTe JUHEHHON MOJIIPU3ALIUU.

12. KoadduimieHT oTpaskeHus JJisi ECTECTBEHHOTO CBETA.

13.Iloryuenne KpyroBod NOJISIpU3aLMU IIPU  TIOJHOM BHYTPEHHEM OTPAKCHHH.
[Tapamnenenunen @penens.

14. ITonAapu3anus cBeTa Ipyu OTPAKEHUU OT METAIIA. DITUIICOMETPUS

Paszaen 3: OnTtuka anusorponubix cpea. Kpucraanoonruka
1. AnuzorpomnHas cpena. JudiexkTpuyueckas MpOHUIIAEMOCTb JJIsl aHU30TPOIHOM CPEbI.
2. OnTuyeckasi 0Cbh, IMTABHOE CEYEHUE KPUCTAILIA.

3. Cxemarnueckoe H300pa)K€HHE BOJHOBBIX IOBEPXHOCTEH TOYEYHOTO MCTOYHHKA B
OJIHOOCHOM KPHUCTAJLIE.

4. Ilpumep noctpoeHus [ rolireHca Ha rpaHULE aHU30TPOITHOM CPEJIbI.

5. YpaBHenue s (pa3oBON CKOPOCTH BOJTHBI B OJHOOCHOM KpHCTAJLIE.

6. YpaBHEHHUE Ui JIy4eBON CKOPOCTH BOJHBI B OJHOOCHOM KPHUCTAJLJIE.

7. Tlomsipous.

8. dasoBas miuacTUHKa Ay/4.

9. ®da3oBas maacTUHKA Ay/2.
10. 3akon Mairoca.

11. ITpuzma Huxos.

12. ITpusma Bonnacrtosna.

13. ®oroynpyrocts.

14. 3ddext Keppa.

Pa3nen 4: Uurepdepennus ceera
1. VYpaBHenue nntepdepeHIIi MOHOXPOMATHYECKUX BOJIH.
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2. T'paduk MHTEHCUBHOCTH CBeTa B UHTEP(EPEHIIMOHHON KapTHHE B 3aBUCUMOCTH OT

Pa3HOCTH X0/1a BOJIH.

CBs13b pazHoCTH (a3 ¥ pa3HOCTHU XOJa BOJIH.

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

Cxema unreppepomerpa Maiikenbcona. PasHocTh xo/1a BOJIH B UHTEphEpPOMETPE.

Cxema unrepdepomerpa Maxa-llenaepa.

Cxema unrepdepomerpa FOnra. Ypasaenue it nepuoaa nosnoc FOura.

Panuyc npocTpaHCTBEHHOM KOT€peHTHOCTHU CBETa. Y ClIOBUE HAOIIOAEHHS T0JI0C

IOnra.

9. CBs3b BpeMeHH U JUIMHBI KOTE€PEHTHOCTH CBETA C TapaMEeTPaMu €ro 4aCTOTHOTO
CHEKTpa.

10. CooTHOILIIEHNE MEKTy PA3HOCTHIO X0/1a BOJIH M JNIMHOW KOT€PEHTHOCTH JIJIS
Ha0JII0/IeHU ABJICHUS UHTEP(EPEHIINH CBETA.

11. Cxema unrepdepomerpa @adpu-Ilepo.

12. YpaBHenue Diipu AJisl 3aBUCUMOCTH UHTEHCUBHOCTH B MHTEP(EPEHIIMOHHON KapTHHE
OT pa3HOCTH (a3 uHTepPepupyomux tydeit B unreppepomerpe @adpu-llepo.

XN W

Pazgea S: Iudppakuus cBera

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

2. Nurerpan ®@penens-Kupxroda — popmanbHoe BrlpaxkeHue npuHuuna I roirexca-
Openens.

3. ®opmyJia s paaryca m-oil 30HbI DpeHerns.

4. Cxonbko 30H DpeHens yKIaabIBaeTCs B Mpeeax Kpyriaoro OTBEpCTUs s
OTIpeIeNIEHHOTO MOJI0KEHUs TOUKH HaOIroaeHusl P kapTuHbl nudpakuun OJIMKHETO
TOJIAL.

5. HapucoBath BEKTOPHYIO AMArpamMmy JUisl aMILTUTYIbI OIS B AUPPAKITTOHHON
kapTuHe DpeHens Ha KPYrioM OTBEPCTUH VIS S OTKPBITHIX 30H DpeHens.

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

7. BelpaxkeHue 1S yTI0BOM pacXOAUMOCTH IIydKa CBETA.

8. YcnoBue rinaBHbIX max audpakiuuy cBeTa Ha JUPPAKIIMOHHON peleTKe.

9. Pazpemaroimas cnocoOHOCTh AUPPAKIIMOHHON PEIICTKH.

10. OnTrueckas cxema 3arycH roJaorpaMMBl.

11. Ycnosue bperros-Bynbha mis audpakiinoHHOro nopsaka qudpakiuy cCBeTa Ha
00beMHON TUGPaKINOHHON pEIIETKE.

Paszngea 6: MoJiekyJasipHas ONTHKA

1. IMonstpuzanus cpenbl Ipu pacpoOCTPAHEHUU B HEM CBETOBOM BOJIHBI.

2. SIBneHue nucnepcuu cBeTa B cpeje. BennunHa aucnepcuu.

3. YpaBuenue Penes ajist rpyInmnoBoil CKOPOCTH CBETA B CPEJIE.

4. Ilornomenue cBera. Y paBHEHHE INIOCKOM BOJHBI B OTJIOIIAKOIIEH cpenie. 3aKOH
byrepa.

5. DnekTpoHHAs TEOpUsI TUCTIEPCUH. Y PpaBHEHHUE JABMKEHUS OCLHUIUIATOPA BO BHELITHEM
MEPEMEHHOM AJIEKTPUYECKOM TOJIE.

6. HopmanbsHast 1 aHOMalnbHas Aucrepcus cBeta. J[ucrnepcuoHHbie KPUBBIE — KPUBBIE
3aBHCHUMOCTH TMOKa3aTesl MPEJOMIICHUS (CKOPOCTH PacpOCTPAHEHUsSI CBETA) OT YACTOTHI
(ATTMHBI BOJTHBI) BJIaJU U B 00JIACTH MOJIOCHI MOTJIOIIEHHUS CBETA.

7. Db dexT moBopoTa HaMpaBICHUs JIMHEHHON MOJISPU3AIIMH CBETA B Cpe/iec B MArHUTHOM
nosie — 3 dext Dapanes.
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8. EcrecTBEeHHOE BpallleHHE HAIIPaBIEHU NOJIsIpU3aluy cBeta B cpeze. [lomspumerp.

9. DddexT moyspU3anuyU CBETa MPH ero paccessHuH. MOJIEKYIIPHOE pacCesiHUEe CBETA.

Pasgen 7: OnTruka IBUKYIMUXCH TeJl
1. CkopocTh cBeTa B BAKyyME U B Cpeaax.

2. MeTob! onpe/iesieHus CKOPOCTH CBETA.

3. Biiusnue nBukeHus cpelibl pu HabmoaeHuu uHTepdepenunu ceera. OnbiT Ouszo ¢
JBUKYLIEHCS KUIKOCTBIO B KOJIbLIEBOM HHTEpPPEpOMETpE.

4. Oddext Canbsika. Konpueoit unrepdepomerp Canbsika. ONTHUECKU THPOCKOII.

5. OmbIT MaiikenbCoHa M0 OOHAPYKEHUIO IBUKEHUS 3EMJIH C TIOMOIIBIO
uHTepdepomeTpa.

5. Dddext [omiepa B ONTHKE.

6. 3meHeHue yacToThl CBeTa NpU JUGpaKIUU Ha ABIXKYIIEHCS nudpakiinoHHOMI
peleTKe.

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3aaHMS AJIs1 IPOBEICHUA TEKYyLero
KOHTPOJIS 110 Ja00PATOPHBIM 3aHATHAM

I'eomeTpuyeckasi onTuka

l.

2.

9.

Hanummure 0e3 BhiBojga oOIIyI0 (OpMYSy TOHKOW JMH3bI M TMOSCHUTE CMBICT BCEX
BEJIMYMH, BXOAAIINX B HEe.

PaccMoTpute pasznuuHble cioydyad IOCTPOEHHS XoAa Jydeil B coOuparomux Hu
paccenBaroluX JINH3AX.

Kakumu Meromamu omnpenenstorcsi (OKyCHbIE pacCTOSHUS JIMH3 B HACTOSIIEH
pabore?

Kaxkue Buapl abeppatinii CyniecTByT?

Kak Oynmer Bectu ce0s mnapauieNbHbII My4OK HEMOHOXPOMAaTUYECKOTO CBETa,
MIPOXO0/JIs Yepe3 TOHKYIO JTUH3Y?

ByayT nu nepecekaTthcsi B OJJHOW TOUKE MapaljiesIbHO MaJaroliie Ha peaabHyIo JIUH3Y
nyun? Kakue u3 nydeil nmepecekyTcsi Omxke K JuH3e: Oojiee yJIajeHHbIE OT IJIaBHOU
ONTUYECKOHN OCH WUJIM MEeHee yalleHHbIe?

UTO U3MEHUTCS y TOHKOM JIMH3BI, €CJIM C OJIHOM CTOPOHBI €€ HAXOJIUTCS BO3MyX, a C
Ipyrou — Boja’?

[TocTpouts xon JIydeil B uacanbHOM JUH3E B CIy4asx, Korja n3obpaxenue oyaet: 1)
YBEJIMYEHHbIM; 2) yMEHbIIEHHbIM; 3) TmpsAMbIM; 4) TEpeBEpHYThIM; 5)
NEHUCTBUTENBHBIM;, 6) MHUMBIM. Kak pacronokeHbl MpU ATOM JIPYr OTHOCUTEIHBHO
ApyTra MpeaMerT, JUH3a U ee POKyChI?

Kak nx olieHUTh 110 JaHHBIM U3MEPEHUN PaJnyChbl KPUBU3HBI TOBEPXHOCTEN JINH3BI?

10. Ouenute yriapl MKy ONTHYECKOW OChIO M JIy4aMH B BalleM dKcnepuMeHTe. MOKHO

JU CUYUTaTh Takue JIyud mapakcuaibHbiMU? IlpumuTe BO BHUMaHUE KPHUBU3HY
ITOBEPXHOCTEM JINH3.

11.KakoBbl OCHOBHBIE OTJIWYHUA UICATBHOW ONTHYECKON CHCTEMBI OT peasibHOM? Kakue

W3 HUX BBl HAOIIO1a1H Ha OIbITE?

12.Kakum 00pa3oM BO3HHMKAIOT JEUCTBUTENbHbIE HM300paKeHUs] B  ONTHYECKUX

cucremax?

13.B 4eM CymHOCTh TEOPHUH UACANBHOM ONTHYECKON cuctembl? Kakumu mapameTpamu

XapaKTepu3yeTcs uaeaibHas ONTHYecKas cucrema’?
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14.IlpuBenute mnpumep TrpadUUEcKOro MOCTPOCHUS H300pa’kK€eHUH B ONTHYECKOM
CUCTEME, UCIIOJb3Y €€ KapAUHAIbHBIE TOUKH.

15.Kakoii MeTosl onpeaeneHusi KapIuHAIBHBIX TOYEK PEKOMEHIYETCsl B IpeiaracMomn
nmabopaTopHoii pabote?

16.ITosicuTe, KakuM 00pa3oM sABJIeHHE TU(PAKIUK CBETA OTPAaHUYMBAET Pa3pelIatonyIo
CHOCOOHOCTh ONTHYECKUX CHUCTEM.

17.Kakyto BelIMYMHY NPUHUMAIOT B KAayeCTBE MeEphl pa3pellaomieid CcrnocoOHOCTH
ONTHUYECKUX CUCTEM?

18.B 4yem cocTouMT MEeTOJ MPaKTUYECKOTO OMpPEACNICHMs] pas3peliarlieil crocoOHOCTH
ONTHUYECKON CUCTEMBI?

19. C noMomipto Kakux (opMys MOKHO BBIYUCIUTH YBEJIMUEHHE OObEKTUBOB 3pUTEIbHON
TpyOBl U MUKPOCKOTIA, a TAK)KE YBEIMUYEHUE OKYJIsipa?

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

21. 0T KaKuX MapamMeTpoB 3aBUCHUT YBEIUUYECHHUE 3pUTENBHON TPYObl 1 MUKpOCKOTA?

22.Kak MOXeT ObITh U3MEPEHO PACCTOSTHUE HAWITYUILIEero 3peHus?

23. KakumMu MeTOAaMU U3MepSAETCs YBETUUCHHUE 3pUTEIbHOM TPyObl U MUKpOCKOTa?

24.Kak uzMepseTcs moJie 3peHus 3pUTeIbHON TPYOhI?

25.TlocTpoiite X0/ Jiy4eil B 3puUTeNbHON TpyOe n MUKpOCcKoIie?

26.ChopMynupoBaTh 3aKOH TIPEJIOMJICHUS W  TOSCHUTh  (PU3WYECKHN  CMBICTT
OTHOCHUTEJIBHOTO U a0COJIIOTHOTO MOKa3aTesIel MPEeIOMICHHS.

27.ChopMynupoBaTh YCIOBUS, MPH KOTOPHIX HaOIIOMAaeTCsl TOJHOE BHYTPEHHEE
orpaxenue. I[lomyuuts Gopmyny Uisi ONpeaeneHUs MpeneabHOro Yrjia IOJHOIO
BHYTpEeHHEro oTpaxxeHus. OOBSCHUTH 3aBUCUMOCTb BEJIMYUHBI IPEACIBHOTO YIJa OT
JUIMHBI BOJIHBI.

28.Tloctpouts xon unyueid B pedpakromerpe HNPD-22 npu MOHOXpPOMATHUYECKOM
ocBernieHnu. Kakyto posib urpaet B mpubope KOMIEHCATOp TUCTIEPCUN?

29.Kak dopmupyercs uzoOpaxkeHue B (POKaIbHON MIOCKOCTH 3pUTEIBHON TPYyOBI MpHU
OCBEILIEHUU OeJIbIM CBETOM?

30.TTouemy B pedpakTOMETpe HENb3sl BECTU HM3MEPEHHs MpeleNbHOro yria 0e3
3putenbHON TpyObI? KakoBa ee poib?

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

Crnekrpockonust

1. IToctpouTh X0x Iydel B CHEKTPOTOHUOMETPE.

2. OOBSACHUTH ABTOKOJUIMMALIMOHHBIN CIIOCOO YCTAaHOBKU 3pUTEIBHOM TPYOBI Ha

OECKOHEYHOCTb.

OOBACHUTD METOAMKY U3MEPEHHUS yIJla HAUMEHBIIETO OTKIOHEHUSI.

4. TloscHUTH CMBICI YTTIOBOM Tucniepcuu Mpu3Mbl. Yem orpeaensiercs paccTosHue
MEX/1y CIEeKTPaJbHBIMH JINHUAMU?

5. Yro Takoe paspemiaronias cuiia crekTpaibHoro npubdopa? Yem onpenensiercs

pasperniaroiias Cujia mpuOoOpoB ¢ MPU3MO?

Ha yem ocHOBaH KaueCTBEHHBIN CIEKTPAIbHBIN aHATU3?

2. Tlocrynarel bopa, cxema ypoBHeH sHepruum artoma. llepexonbl ¢ u3IydyeHUEeM U

MOTJIOLEHUEM.

OnTHyeckas cxema CIeKTpalbHOro Mpudopa U Ha3HAUYE€HUE OT/IEIbHBIX Y3II0B.

4. Kak popmupyetcst u3odpaxeHrne BXOIHOH efu B (POKaTbHON IIOCKOCTH OOBEKTHBA
Kamephbl?

5. KakoBo Ha3HaueHUE NPU3MBbI?

98]

[S—

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

7. OnTtuyeckas cxemMa MOHOXpomaropa YM-2. JleiicTBre NpU3MBI IIOCTOSIHHOIO yria
OTKJIOHeHHS (TIpu3Ma A0Ge).

HNurepdepenuus ceera

1. Jlath onpeneneHue nHTEephEpEHITUN.

2. OCHOBHbBIE XapaKTEPUCTUKU KOJI€OAHUN M BOJH U UX (PU3MUECKUN CMBICH (4acToTa,
MepHoJ, KpyroBas 4acToTa, BOJHOBOE YHCIIO, CKOPOCTb PACIPOCTPAHEHUS BOJIHBI,
JUTMHA BOJIHBI, aMILIUTYAa, (a3za).

3. CnoxeHue rapMOHUYECKUX KoJieOaHUil. Y CIoBUS MakCMMyMa U MUHUMYMa 3HEPrUU
CyMMapHOro KojeOaHusl.

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

5. TlocTpouTh BEKTOPHYIO IMArpaMMy JJisl CIOXKEHHS JABYX F'ApMOHMUYECKHUX KOJeOaHUMH.

6. KakoBa onTuueckas cxeMa U METOAMKAa MHTEPPEPEHLMOHHOTO KOHTPOJIS KadyecTBa
ONTHUYECKUX JeTajier?

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

8. Tlomyunte MaTremaTuueckoe ycliOoBUE HHTEPPEPEHIIMH CBETOBBIX JIydeil B BO3IYIIHOM
3a30pe MEXJ1y MPOOHBIM CTEKJIOM U UCTIBITYEMOH JETaJIbIO.

9. Haiite omnpenenenue oOmEHd M MECTHOW OIMOOK M TOSACHUTE TOPSAIOK HUX
HaXO0XJICHUS HA KOHKPETHBIX MpUMepax

10.BeiBog  dopMynbl [jis  pa3sHOCTH XoJa HHTEpPEepUpyromux Jaydyed B CcXeme
HaOmoaeHus kojuen HeiotoHa.

11. O0bsicuenue GpopMbl HAOTIOJaeMBIX UHTEP(PEPEHLIIUOHHBIX TOJIOC U UX OKPACKH.

12.Yrto Takoe Bpems paspeuieHus: GoTONprUEeMHHKA ?

13.YTo Takoe BpeMs U JyIMHA KOT€PEHTHOCTH?

14. ITocTpouTs X01 Jiyueil B unTepdepeHIonHoi cxeme FOnra.

15. [lonyuuTh pa3HOCTH X0J1a OT JABYX KOI€PEHTHBIX UCTOUYHUKOB.

16. ChopmynupoBath ycnoBUsS MAaKCUMyMa U MUHIMYMa HHTEHCUBHOCTH B
MHTEPPEPEHLIMOHHON KapTHHE.

17.1loueMy mpu wucnoiap3oBaHuu B cxeme HOHra Jasepa, mepBOro OTBEPCTHS S HE
HY>KHO?

18.YTo Takoe pannyc MpoCTPaHCTBEHHON KOT€pEHTHOCTH?

19. [Monyunts Gopmyiy Iuisl pacdeTa pa3HOCTH XOJa OT JABYX KOT€PEHTHBIX UCTOYHHMKOB
CBeTa.

20. ChopMynupoBaTh YCIOBHS MaKCUMyMOB M MHUHMMYMOB WHTEHCHUBHOCTH CBETa B
MHTEPPEPEHIIMOHHON KapTHUHE.

21.Tlonyuuts hopmyity g onpeneneHus nepuoaa cxemsl FOnra.

22.1louemy npu ocBenieHun menel B cxeme KOHra cBeToMm ¢ B3aMMHO OPTOTrOHAIBHOM
noJispu3aluend HHTepPepeHLInst OTCYTCTBYET?

23 . Yem OTPAHUYUBACTCA qUCIIO HaOJII0TIaEMBIX I0JI0C B JIBYXJTy4€BOU
UHTEpPEPEeHLINOHHON KapTHuHEe?

24.YeM BBI3BIBAIOTCS CMEIICHHS UHTEP(EPEHIIMOHHBIX 11010C?

JAudpakuus ceera

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

2. UYewm ompenensieTcss YUCI0 MaKCUMYMOB, MIPAKTUYECKH HAOII0JaeMbIX B cllydae ABYX
niesnen?

3. Uem omnpenensiercss KOHTPACTHOCTb JU(PAKUMOHHOW KapTUHBI B  CiIyyae
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KBa3MMOHOXPOMAaTHYECKOTO OOJydeHHs OT MPOTsHKEHHOro wucrouHuka? Kak ona
CBSI3aHA CO CTEMEHBIO KOTEPEHTHOCTH BOJIH, MPUXOISAIINX OT PA3HBIX LIEJICH?

UYewm onpenensercs BEIMYMHA BBOJUMOM KOMIIEHCATOPOM Pa3HOCTH Xo1a?

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

Kakum o6pazom ocyiiecTBisieTcss HaOMoieHne TU(PPaKIIMOHHON KapTUHBI B IAaHHOU
pabote? KakoBo HazHaueHUE UIUHIPUIECKOTO OKYyJsipa’?

JudpaknuoHHass pemieTka KakK CIEKTpallbHbI mpubop. VYciioBHE TJIaBHBIX
MAaKCUMyMOB, MHTEHCHBHOCTb CBETa B TJIABHBIX MAaKCHUMyMaX, PACCTOSIHUE MEXIY
IJIABHBIMU MaKCUMYMaMHU JUIsl CBETA C Pa3JIMYHBbIMU IJIMHAMHU BOJIH.

KakoBa ammiuTyga cyMmapHOM BOJIHBI, MPUXOAAIIEA OT OJHOM IIEIH B
MIPOU3BOJIBHYIO TOUKY 3KpaHa? Kak CKIIaJbIBatOTCs BOJIHBI OT Pa3HBIX LIEIEH?
N3o0pasure rpaduyuecku pacrpeeieHne HHTEHCUBHOCTH NMPpU ITU(paKIuy cBeTa Ha
PELIETKE C U3BECTHBIM YHCJIOM IIIEJIEW U 3aJaHHBIM OTHOIIEHUEM NIEPHOA PELIETKH K
HIMPUHE LIENH.

[IpenenpHas mMprHa IJIABHOTO MaKCUMyMa. Y CIIOBUE pa3pelieHus OIU3KuX
CHEKTpaJIbHbIX TUHUH. Pa3pemaromas cnocoOHOCTh NU(PPaKIIMOHHON pEIIeTKH.

.BeiBecTu dhopMyIibl st paanyca 30HbI U €€ IIOIIAIH.
12.

CpaBHUTH NHTEHCUBHOCTH CBETA B TOUKE P pu MONMHOCTHIO OTKPHITOM OTBEPCTHUH U
IIPU OTKPBITOM MTOJIOBUHE NTEPBOM 30HBI.

Kak Oyzaer BIuATh Ha pe3yJibTaThl U3MEPEHU yBEIHMUEHUE JUaMeTpa TOUCYHOU
aradparmel B GOKaIbHON MIIOCKOCTU KOJTUMAaTOpa?

OneHuTh NOrpemHOCTh U3-3a MPEAINOJIOKEHUH 0 MaIoCTU (POKYCHOTO PACCTOSIHUS f>
Y BEJTUYUHBI AB OTHOCUTEIBHO b.

[Moasipusanus cBera

l.

9.

10.

[losicauTe npuHuun nedctBus npusmbl Hukomns. Kakas gacth sHepruu majnaroiero
CBETa  MPOXOAWT  dYepe3  mnpuaMy  Hwukons, ecnu  majgaromuii  CBET:
a) TMHENHO MOJISIPU30BaH, 0) HIUPKYJISIPHO NOJISPU30BaH, B) €CTECTBEHHBIN?
Hapucyiite xon nydeld B MOJyTEHEBOM caxapuMeTpe (C yKa3aHHEM HaIpaBJICHUS
KoJIeOaHUM AJIEKTPUIECKOro BekTopa). Kak mose 3penus pasznensercs Ha IBE 4acTH?
Kak oObscusiercss B Teopun OpeHens sIBJICHUE BPALIEHUS IIOCKOCTH IMOJISIPU3ALNU
CBETa B ONTHYECKH AKTUBHBIX BeUIECTBaX?

BoeiBenuTe Qopmyny Ui yria moBOpOTa IUIOCKOCTH TMOJISIpU3AallMM B ONTHYECKH
aKTUBHOM cpeje.

JlaiiTe omnpeaeneHue JMHEWHO MOJIAPU30BAHHOTO, €CTECTBEHHOTO M YacCTUYHO
noJispu3oBaHHOro cBeta. Kakum o0Opa3oM MOXHO BBIJACIUTH JIMHEHHO
MOJIAPU30BAHHBIN CBET U3 €CTECTBEHHOT0?

JlaiiTe omnpeaeneHue SUIMNTUYECKU MOJISIPU30BaHHOrO cBeTa. Kak BO3HMKaeT u
KaKUMU MapaMeTpamMy XapakTepHU3yeTcsl SJUIMIITHUECKH MOJSIPU30BaHHbBIN CBET?

Kak u3mensieTcs amiunce nojaspu3aluu: a) Ipu U3MEHEHUU CABUTa (a3 UCXOIHBIX
KoJeOaHui & ; 0) MpU U3MEHEHUW OTHOIICHUS aMIUIUTYJ MCXOJHBIX KoJeOaHuU
B/A.

Uem ompezensercs HamnpaBleHUE BpalleHUs BEKTopa E B SIIMITHYECKH
MOJISIPU30BaHHON BOJIHE?

Kakue xapakTepuUCTHKU 3IUIMIICA MOJIAPU3ALMH MOXHO OIpPENeIUTh METOJIOM
Bpallarollerocs anaauzaropa?

OObsicHHUTE, KaK JEHCTBYET IUIACTUHKA A/4 B KadecTBE KOMIIEHCATOpA CIBHIA

¢bas.
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. Onumure CXEMY BKCHGPHMGHTaHBHOﬁ YCTAHOBKH W HA3HAYCHHEC OTACIBHLBIX €C

9JICMCHTOB.

HckyccrBeHHAs aHU30TPONUA

l.
2.

Nowe

8.
9.

HapucoBars cxemy nis uzmepenus agpdexra Keppa.

Hamucars dhopmyny, csizbiBarolyto moctosiuuyio Keppa ¢ paznocteio ¢as
OOBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO JTyUeH.

Kak otnuuuts 3pext Keppa oT uckyccTBEHHON aHU30TPOIUU TPU MEXAHUYECKUX
nedopmarusx.

Teopus JlanxeseHa.

3aBUCHUMOCTb IOCTOAHHOU Keppa oT TemnepaTypsl.

Teopus bopha.

UeM 0OBSCHSIOTCS pa3inuyusl B 3HAUEHUAX NocTossHHOM Keppa asis BelecTB, MMEIouX
OJM3KHUE 3HAUEHHS TTOCTOSTHHBIX MOMEHTOB U MOJIIPU3YEMOCTEH.

OOBACHUTDH ONBITHI IO U3MEPEHUIO JUTUTEIBHOCTH cyliecTBoBaHus 3P dekra Keppa.
[Tpumenenune >3 dexra Keppa.

IHorgomenue cBera

Cnenatite BbIBOA 3akoHa byrepa. IloscHute Quanueckuii CMbICT W TPAHUIIBI
MPUMEHUMOCTH U PepeHITNaTLHOTO U HHTETPATIbHOTO 3aKOHOB TOTJIONICHHS CBETA.

Bo ckonbko pa3 ocnabisieTcss MOTOK CBETa B CJIOE BEIIECTBA, €CIU ONTHYECKas
IJIOTHOCTH paBHa D?
Hapucyiite ontrueckyio cxemMy U 00bACHUTE MpUHLIMI JedcTBUd npudopa GIK-561IM
(OM-56). Kakum metogoMm B npudbope ®M-56 nosie 3peHus AenuTcs Ha ABE 4acTu?
dDoroMeTpus
1. HazoBute ocHOBHbIE (OTOMETPUYECKHE BEIMYMHBI — CHJIa CBETa, CBETOBOM IMOTOK,
OCBEILIEHHOCTb, SIPKOCTh U UX €TUHUIIBL.
2. Kakue UCTOYHHUKH CBETa MOTUUHSAIOTCS 3akoHy JlamGepTa?
3. Chopmynupyiite 3akoH JlambepTa.
4. O0bsicauTe npuHUUI padboTsl hoTomerpoB XKomu u Jlrommepa - bpoaxyna.
5. Hapucyiite cxemy JTuHEHHOTO (hOTOMETpA.
6.5. KonTpoJsbHbIe BOIPOCHI U 3aJaHUA JI NIPOBEIeHHUS MPOMEKYTOYHOM

arrecTalum 10 uToraM OCBOCHHUSA JUCHHUILVIMHBI - IIEPE€YCHD
IKIAMCHAIIMOHHBLIX BOIIPOCOB:

l.

YpaBuenus Maxkcseiia. BoimHOBoe ypaBHEeHHUE. Y paBHEHUE BOIHBL. [limockas
MOHOXpoMaTuyeckasi BoiHa. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI 1 BOJIH U UX
(bu3nYeCcKuil CMBICIL.

VYpaBHeHUS TUIOCKOH, cepruecKoi U IMWINHApUYECKOr BosH. ["ayccoB my4yok cBera.

[IpencraBieHrne MOHOXPOMATHYECKUX BOJIH B KOMIUIEKCHOM BHje. KoMiiekcHas
aMIUIUTY/Ia BOJHOBOTO MOJISI. Y paBHEHUE [ ebmMrosbLa.

[TonepeyHOCTh 37EKTPOMAarHUTHON BOJTHBI. B3anMHasi opreHTanusi BOJIHOBOTO
BEKTOpa, BEKTOPOB AIEKTPUUECKOTO U MAarHUTHOTO TOJIeH B MJIIOCKON BOJIHE.

[Tonsprzanus NI0CKOM MOHOXPOMATUUYECKON 3JIEKTPOMArHuTHOW BOJTHBI. THIIbI
MOJISIPU3AlMU JIEKTPOMArHUTHBIX BOJIH. JIMHEHO nossipu3oBanHas BojaHa. Kpyrosas
Y 3JUTUTNITUYECKAS TTOJISIPUBALUN.

EcTecTBEeHHBIN M YaCTHYHO HOHHpHSOBaHHBIﬁ cBeT. CTeneHn MoJIAprU3anuu.

DHeprus 3IEKTPOMarHUTHBIX BOJH. [1noTHOCTE oTOKA SHEprun. Bekrop YmoBa-
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IloiaTHTra. MTHTEHCUBHOCTH CBETA.

8. CTostuMe 3JIEKTPOMAarHUTHBIE BOJIHBL. Y PaBHEHHE CTOSTYEH BOJIHBI. ONTHYECKUM
pe3oHarop.

9. Peructpanus CTOSIUMX 3IEKTPOMArHUTHBIX BOJaH. OnbiT Bunepa. [[BeTHas
dotorpadus Jlunnmana u odbeMHas rojgorpamma JleHucroka.

10. KBa3uMoHOXpOMaTHYECKHE BOJHBI. M31ydeHre TUIOIBHOTO OCIUIUISTOPA.
PasnoxeHne 1o rapMOHHYECKUM COCTABIIAIOIINM. BpeMEHHON CIIEKTD.

11. MonynupoBaHHbIE BOJIHBL. AMIUIMTYIHAs U (pa3oBas MOAYJISIMU. BoiHOBOI 1yr
KOHEUYHOH JINTENbHOCTA. COOTHOLIEHUE MEXAY JUIMHOM Iyra U IIUPUHOU
CHEKTPaJIbHOI'O UHTEPBAJA.

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

13.T'pynmoBas ckopocts. ®opmyna Panes. lucnepens csera.

14. OtpakeHne U NpeaoOMIICHUE CBETA Ha IJIOCKOM TPAHHUILIE pa3/ieia ABYyX H30TPOITHBIX
IURJIEKTPUKOB. BBIBO/ 3aKOHOB OTpa)keHUs U IPETOMIICHUS.

15. CooTHOLIEHHST aMIUTUTY T MAJAAIOUIEH, OTPA)KEHHON U MPEIOMIIEHHOM BOJIH. BbIBO
dbopmyn Openens. Cnencteust u3 hopmys Openens.

16. U3menenne napamMeTpoB BOJHBI IIPH OTPaKEHUU U Tipenomiiennu. M3menenue dasbl
BOJIHBI IIPU OTPAKEHUU. 3aBUCUMOCTb KO3 (PULIMEHTa OTpaXKEHHs OT yria MaJeHusl.
N3menenue a3umyTa KoieOaHuN TMHEHHO MOJISIPU30BAHHON BOJIHBI IIPU OTPAKEHUU U
IIPEJIOMIICHHUMN.

17.Tlonsspu3anus cBeTa Npu OTPAKEHUU MO yriaoM bprocrepa. bprocTtepoBckue okHa B
ra3oBOM Jlasepe.

18. Crenenp noasipu3aniy OTPaKEHHOTO U NpejaoMileHHOro ceeta. Cromna CToseroBa.

19. Oneprerrueckue Ko3HPUIMEHTHI OTPAKEHUSI U IPOITYCKAHUSI. 3aKOH COXPAHECHHUS
sHeprun. KoagduumeHT orpakeHus mpu MpoOU3BOJILHOM a3UMYTe JIMHEHHOM
nossipuzanuu. Koaddunuent orpaxeHus st ECTECTBEHHOTO CBETA.

20.IlonHoe BHyTpeHHee oTpakeHue. OnTHUecKue 31eMEHTbl U IpUOopkI, paboTaronue
Ha MOJIHOM BHYTPEHHEM OTpakeHUH. BOJIOKOHHbIE U TJIaHapHbIE CBETOBO/DI.
Bonokonnas ontuka. HeonHopogHast BosHa BOJIM3M IPaHULBI pa3zeiia Cpes.
HapyeHHoe 1oJIHOE BHYTpEHHEE OTPaXkKEHHUE.

21./3MeHeHne COCTOSHMS MOJISIPU3aLUN CBETA MPH IOJTHOM BHYTPEHHEM OTPAKECHUH.
[Tapamnenenunen @penens.

22.OTpakeHHe CBETa MOBEPXHOCTHI0 MeTAIIIOB. KoadhuimeHT oTpaskeHus1 METaIOB.
['myOviHa MpOHUKHOBEHUS MPEIOMIIEHHOUN BOJHBL. VI3MeHeHne COCTOsIHUS
MOJISIPU3ALIMN JIMHEWHO MOJISIPU30BAHHON BOJIHBI IIPU OTPAKEHUH OBEPXHOCTHIO
METAJUIOB. DJUTUIICOMETPHSL.

23.PacrmpocTpaHeHHe CBETAa B AHU30TPOITHOM cpefie. TeH30p TUAIEeKTPUIECKON
npoHunaeMocTi. OTHOOCHBIE U IBYOCHBIE ONITUYECKUE KPUCTAIIIBI.

24.11nockas MOHOXpOMATHUYECKas BOJIHA B aHU30TPOIHOU cpefie. B3aumHuas opueHTanus
BEKTOPOB 3JIEKTPOMAarHuTHOTO 1osisi. ®a3zoBast CKOPOCTH BOJIHBI B aHU30TPOITHOM
cpene. OOBIKHOBEHHBIC U HEOOBIKHOBEHHBIC BOJTHBI.

25.YpaBHeHus i JIy4EBBIX CKOPOCTE B OMHOOCHOM KpucTaie. [loBepxHocTn
JY4EBBIX CKOPOCTEH OOBIKHOBEHHOM M HEOOBIKHOBEHHOM BOJIH B OJTHOOCHOM
KpHUCTaJLIE.
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26.[IpenomieHne cBEeTa HA TPaHULIE AHU30TPONHOM cpenbl. [TocTpoenus ['oiirenca nms
OJIHOOCHBIX KPUCTAJIJIOB.

27.1lonspusanmonHbie ycTporcTBa. Kpucranmnmyeckue miacTuHkd. KoMmeHcaTopsl.
[Tpusmsr Huxossa, Bommacrona. 3akon Mantoca.

28. IuxpOon4YHbIC MUIACTUHKH, TTOISTPOUIBL.

29.UckyccrBenHast anuzotponusi. DoToynpyrocts. DIeKTpoOnTHIECKHE 3PPEKTHI
Keppa u [lokkensca.

30. Unrepdepenuus ceeta. B3anMHas KOrepeHTHOCTh BOJIHOBBIX IIPOLIECCOB.
NHTEHCUBHOCTD PE3yNBTUPYIOLIETO NOJISI IPU CYNEPIO3ULIUN IBYX CBETOBBIX BOJIH.
HNuTepdepeHninonHoe ypaBHeHHEe. Y cI0BUS 00pa30BaHUsI MAaKCUMYMOB U
MHUHHMYMOB UHTEHCUBHOCTH.

31. UnTepdepeHuns MOHOXPOMATUYECKUX BOJIH TOUEYHBIX UICTOYHUKOB. OCHOBHOE
ypaBHeHHE UHTEep(EPEHIIUN MOHOXPOMATHUYECKUX BOJIH (BBIBOJ YPaBHEHUS C
WCIIOJIb30BAaHHEM BEKTOPHOM AMArpaMMbl U KOMIUIEKCHOW (POPMBI 3amucu Jist
ypaBHEHHs CBETOBOU BONHBI). [IpocTpaHcTBEHHOE pacipeieieHie HHTEHCUBHOCTH B
uHTepPepeHnoHHOM KapTuHe. KoHTpacT (BUIHOCTH) HHTEP(PEPEHIMOHHBIX MOJIOC.

32. UnTepdepenuus miockux BoiH. [IpocTpaHCcTBEHHBIN epro mooc.

33. Unatepdepenmus chepuueckux BosiH. Cxema HabOmoneHus nojoc FOHra u cxema
HaOmroaeHus konen Hptorona. Ontuyeckuit myTh, onTudeckas pa3HocTh xoaa. CBs3hb
pPa3HOCTH (a3 BOJIH C UX ONTUYECKON pa3HOCTHIO X0a. Y cloBus (hOPMHUPOBAHUS
CBETJIBIX U TEMHBIX HHTEPPEPEHIIMOHHBIX Mojoc. Obmas cxema uHTepepeHIIru
BOJIH TOUYE€UYHBIX UCTOYHUKOB.

34. aTepdepeHIus_ MOHOXPOMAaTUUECKUX BOJH Pa3IUYHON 4acTOThI. 3aBUCUMOCTh
Ha0J1t0/1aeMOI KapTHHBI OT MIOCTOSIHHOW BpeMeHHU (OTONPHUEMHHUKA.

35. Unrepdepomerp Maiikenscona. iutephepomerp Maxa-llennepa.

36. UnTepdepenunsi KBa3SMMOHOXPOMATHUECKUX BOJIH. DyHKIUS B3aUMHOU
KOT'€pEHTHOCTH. CBETOBBIX BOJIH.

37. BpemeHHass KOrepeHTHOCTh CBETOBBIX BOJIH. J[mMHa BoaHOBOTO 1Iyra. Bpems u mmnHa
BPEMEHHOU KOTepeHTHOCTU. COOTHOIIEHUSI MEXITY BPEMEHEM KOT€PEHTHOCTH U
IIMPUHON CHEKTPAIbHOTO MHTEPBAJa.

38.3aBUCUMOCTb BUIHOCTU UHTEP(PEPEHLIMOHHBIX MOJIOC OT CTETIEHU BPEMEHHOM
KorepeHTHOCTH. [IpenenbHas pa3sHOCTh X0/1a U IOJIHOE YUCIIO HAOII01aeMBbIX
MHTEPPEPEHLIUOHHBIX TOJIOC.

39. CnexrpanbHas unteppeperuus (MHTepdepeHIrs npu O0NbIINX PA3HOCTIX XOa).
Dypbe-CIEKTPOCKOIIHNS.

40. UnTepdepeHiiys KBa3UMOHOXPOMATHIECKUX BOJTH MPOTSHKEHHBIX UCTOYHUKOB CBETA.

41.1IpocTpaHcTBEHHAsE KOTEPEHTHOCTh. POJIb KOHEYHBIX pa3MEPOB UCTOYHUKA CBETA.
HNurtepdpepomerp FOHra. 3aBucUMOCTh paguyca NpOCTPAHCTBEHHON KOTEPEHTHOCTH
OT YIVIOBBIX Pa3MEpPOB UCTOYHHUKA CBETA.

42.3Be3aublil uaTEphepomMeTp MaiikeabrcoHa U €ro COBPEMEHHBIC MOTU(UKAIUH.

43. Untepbepometp Panes. MaTepdepeHITMOHHBIEC OBITHI C IeJIEHUEM BOJIHOBOTO
¢dponTa (bunpuzma Openens, 3epkana Openens, oununza buite, 3epkaino Jlnoiiaa).

44, iaTepdepeHIIMOHHBIEC TIOJIOCHI PABHOTO HAKJIOHA M PaBHOM TOMIIMHBL. OnTHYecKas
Pa3HOCTH XOJa JIy4eil CBETa IPU OTPAKEHUH OT I'PAHMI] INIOCKOTO MPO3PAYHOTO CIOS.
[Tonoce! paBHOTO HakiIoOHa. OnTrdeckuil KinH. [10710Ck paBHOM TOJIIUHBIL.
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NuTtepdpepenunonnsiii onbiT HetoToHa, kKonbiia HetoToHa.

45.BnusiHMEe BPEMEHHON U IPOCTPAHCTBEHHOM KOT€PEHTHOCTHU CBETA IPU
MHTEpPEPEeHLINN B TOHKUX IJICHKAX.

46.1IpocBetnenue ontuku. HTepdepeHIIMOHHbIE 3epKalia.

47. UntepdepeHiiys noiaspu30BaHHbIX BOJIH. MHTepdepeHus opToroHaibHo
MOJISIPU30BAaHHBIX TUIOCKUX BOJIH. KpucTtannnyeckas IiIacCTUHKA MEXIY JIBYMs
MOJIAPOUIAMU.

48.Muoromnyuesas uatepdepeniusa. Uurepdepomerp @adpu-Ilepo. Pactipenenenne
WHTEHCUBHOCTH B MHTEP(EPEHITMOHHBIX KAPTUHAX B TIPOXOIAIIEM H OTPAKEHHOM
n3nydeHuu. PasHocts a3 u pasHoCcTh X0/ ydeit B unrepdepomerpe @adpu-Ilepo.

49. JIazepuslii pe3onarop. Mutepdepeniinontbie cBeToGUIbTpbl. MHOTOCIONHbBIE
TURJIEKTpUUecKrue nHTepdepeHrnonnsie 3epkana. ®ororpadus Jlunmmana B
HaTypaJIbHBIX I[BeTaX. ['omorpammel JleHuCIOKa.

50. Qudpakimus ceeta. [Ipunnuns [olirenca u [Molirenca-®Openens. 3oHb1 OpeHens.
Hudpaxus @peHenst Ha KPYTiioM OTBEPCTHH U KpyriioM skpaHe. [IstHo [lyaccona.
Pacrnipenenenue ocBeleHHOCTH B TU(PPaKIIMOHHON KapTUHE B MONEPEYHOM
HaIIPaBJICHUH U BJOJb OCU OTBEPCTHS.

51.30HHas NIacTUHKA U €€ cpaBHEHUE ¢ TMH30M. JInH3a dpenens.
52. Audpaxus Opaynrodepa. dudpakuns Opaynrodepa Ha IpsIMOYrOIbLHOM U
KpyriaoM oTBepcTHH. {nudpakunoHHas pacXoIMMOCTh CBETOBBIX ITy4YKOB. JIa3zepHble

rayccoBbl ydku. [{udpakimonHas pacXxoIuMOCTh U3TYUYEHHUS MOTYTPOBOTHUKOBOTO
jasepa.

53. AudpakiinoHHBINA Mpee pa3pelieHus] ONTHUYECKUX CUCTEM.
54. IudpakiuonHas pemnierka. AMIUTUTYAHbIE U Qa30Bble TUGPAKIUOHHBIE PEILIETKH.

55. udpakimonHas pemeTka Kak CrieKTpalbHbINA pudop. Paspemaromias cnocoOHOCTh
TU(PPAKIIMOHHON PELIETKH.

56. ®uznyeckue npuHIMIBI Toiorpaduu. ['onorpaduyeckue cxemsl 3aMucu U
BOCCTAHOBJICHHS CBETOBBIX IOJICH.

57.06bemHuble tudpakironnblie pemetku. Judpakmuus bperros-Bynbda. Judpakuus
CBETa HA aKyCTHMUYECKHUX BOJIHAX.

58.IIpossienue s dekra Jomiepa npu unreppepeHunu u agupaxauu ceeta. CaBur
YacTOTHI CBETA MPH JUPPAKINN Ha IBIKYIICHCS TUPPAKIIMOHHON pEIIeTKe.
Hudpaxus Pamana-Hata Ha Oerymieil akycTuueckoi BOJIHE.

59. Iucniepcus ceta. I'pynnoBas ckopocTs cBera. @opmyna Panes muist rpynnoBoit
ckopoctu. HopManbHast 1 aHOMallbHAs! AUCTIEPCHSL.

60. Bpanienue HanpapiieHus MOJIIPU3aLIMY CBETa B MArHUTHOM MoJie — 3 dext Papajes.

61. EcTecTBeHHOE BpallleHHe HAaIpaBJICHUs MOJISIpU3alliy CBeTa B cpesie. ONTHYecKu
akTuBHbIE cpefbl. [lomspumerp.

62. Paccesinue cBeta. [lonsipusaius cBeta npu ero paccestiuu. L[Bera Heba u 3apu.
[longpuzanus ceera Heoda.

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

64.9ddext Homnepa B ontuke. [Ipossienue r¢dexra Jlomnepa B CrieKTpaTbHBIX
WCCIICZIOBAHUSX.
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6.6. JIaGopaTopHbie padoThl GU3NYECKOr0 MPAKTUKYMA 110 ONITHKE

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 ONTUYECKON CKaMBbHU.

PedpakTomerpus, poromerpusi, CIEKTPAJbHbIA AHAJIH3

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

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUH.

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

Jlabopamopnas paboma Ne 4. I3ydeHue TUCIIEpCUN CBETA C TIOMOIIBIO
CIEKTPOTOHUOMETpA.

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

IHoasipu3auus cBeTa

Jlabopamopnas paboma Ne 1. zydenue rpdexra BpalieHus mioCKOCTU
TOJISIPU3AITHH.

Jlabopamopnas paboma Ne 2. ViccnenoBaHue dJUTUNITHIESCKH TTOSIPU30BaHHOTO
CBeTa.

HNurepdepenuns ceera

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

Jlabopamopnas paboma Ne 2. OnipefienieHue 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 uHTEpPEPEHIIMH 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 AIMHBI BOJHBI C TTOMOIIBIO
IUPPAKIIHOHHONW PEIIETKH.

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. laHHbIe 1J191 y4eTa ycrneBaeMocTu cTtyaeHToB B BAPC

Tabauuna 2.1. TaGauia MakCUMaJIBHBIX 0AJUIOB 1O BUJIaM YU4€OHOH JeATeIbHOCTU

1 2 3 4 5 6 7 8 9
Tex- Jlabopar|[IpakTruec CamocTosTen Asromartusupo | pyrue BI/‘I')Z[I)I [IpomexyTo
Cemectp OpHBIE KHe BaHHOE y4eOHOMH qHas Hroro
1007051 bHas pabora
3aHATUA | 3aHATUA TECTUPOBAHUC |ACATCILHOCTH | aTTCCTAllUA
4
20 0 0 20 0 20 40 100
IK3aMECH
4
0 40 0 40 0 0 20 100
3agerT
Jlekuun
banne 0-20.
[Tocemaemocts — 0-10 6amoB.
Kputepuu oneHKH: e qoceuieHue Menee 50% 3anaruii 0 6anos

e nocemenue oT 50% mo 70% 3ausTuii 2 6amia

e Ttiocertenue ot 71% no 80% 3auaTuii 4 6ania

e Ttrocenenue ot 81% mo 90% 3ausTuii 6 6ayUI0B

e tocenicHue oT 91% no 100% 3ausTuit 10 6anaoB
OTBETHI HA KOHTPOJIbHBIE BOMPOCH! - 0-10 6aos.
Kpurepur e 0TBeTHl Ha KOHTPOJILHBIC BOIPOCHI 1O 1-2 ekuusm — 1 Gai;
OIICHKH: e 110 3-4 neknusaM — 2 Oana;

e 110 5-6 nekumsaM — 3 Oamia;

o 7 nekuusm — 4 Oanna;
mo 9-10 neknusiM — 6 0aIOB;
o 11-12 nexmusm -7-8 6amios
1o 13-14 nexmusam - 9 6ayioB
1o 15 nexnmsam — 10 6amnoB

IIpakTHyeckue 3aHATHS
He nmpenycmotpensr

CamocrosiTeqibHasi pad0oTa N0 JJeKUMOHHBIM 3aHATHAM

bamnsr 0-10.

BrlnosiHeHUE 3aaHUi JUId CaMOCTOSTEIbHON paboThl U 0GOpMIIEHHE OTYETA IO
HUM B PYKOIIMCHOM M II€4aTHOM GopMe ¢ IPEeACTaBICHUEM YHCICHHBIX PAacUYETOB,
rpadMKOB,  PE3VJHTATOB  KOMHOBIOTEPHOTO  MOJCIMPOBAHUS, PHUCYHKOB,
doTorpadmuii - 0-10.
Kpurepuu ouenku:

BBINOJIHEHHE 1-T0 3amanus — 1 Oa;
2-X 3amanuii — 2 Oania;

3-x 3ajmanuu — 4 Oanna;

4-x 3amanuii — 6 0aIoB;

5-Tu 3amanuii — 8 OaJIIoB.
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e 6-tu 3ananuii — 10 0aJuIoB.

ABTOMATHU3MPOBAHHOE TECTHPOBAHME
OueHnBaHUE HE NPETYCMOTPEHO.
JApyrue Buabl y4e0HOil 1esiTeJILHOCTH
OueHnBaHUE HE NPETYCMOTPEHO.

IIpomexkyTOUuHAs aTTEeCTALUSA

bamer 0-30.

[IpomexyTouHas arTecTalusi IPOXOAUT B (OpMe WU YCTHOTO, WU MTHUCHbMEHHOTO

9K3aMEHa B BHUJIE OTBETOB Ha JIBa BOIPOCA 3K3aMEHAIIMOHHBIX OWJIETOB U JIBYX

JIOTIOJTHUTEIIBHBIX BOMPOCOB M3 TIEPEUYHS KOHTPOJIBHBIX BOIPOCOB JIJIsi IPOBEACHUS

MPOMEXKYTOUHON aTTecTanuu. B Owmnerax coaepikarcs 2 Bompoca U3 TepedHs

KOHTPOJIbHBIX BOIPOCOB JJIsl TPOBEACHUS MPOMEKYTOUHON aTTeCTAIUH.

[Ipu nUCTAaHIIMOHHOM pEXUME MPOBEACHUS MPOMEKYTOUHON aTTECTAIMK dK3aMEH

MPOXOAUT MHUCbMEHHOW (opme. B Ounerax comepKUTCS JBa TEOPETUUECKHUX

BOIIPOCA U JBE 3aJla4 U3 Pa3HbIX Pa3/eiioB COAEPKATEIbHON YaCTH AUCIUIUIMHBI.
Kpurepuii o1ieHKH 0TBETa Ha KaXKbIi BOIIPOC MPU MPOBEICHUU

MIPOMEKYTOYHOM aTTECTAllUM:

® Ha BOMNPOC JaH MpPaBWIbHBINA, TOJHBIM, Pa3BEPHYTHIM OTBET (JIOMYCKAIOTCS
HE3HAUUTEIbHBIEC MOrPEIHOCTH) — 12-15 6annos;

® Ha BOIPOC JIaH TPABUJIbHBIM, HO HEMOJHBIA OTBET (HAMpUMEp, MPHU BBHIBOJC
(hopMyJibl, U3JIOKEHUH METOJa OTCYTCTBYIOT OTJEIbHBIE JIOTMUECKHE Iaru;
JOMyIIEHa OMMOKa MPHU BBIYMCICHUHU; UMEIOTCS APyrue HeTo4HocTH) — 8-11
0aJIoB;

e Ha BONPOC JaH KpaTKUW  OTBET, COJAEpKaIluii  TOJIBKO  BEPHO
chopmynupoBaHHbie (HAKTHI (JOMYCKAIOTCA HE3HAUYUTEIIHHBIC MOTPEIIHOCTH) —
4-5 6aJlIoB;

® Ha BONPOC JaH KPaTKUW OTBET, COJEPIKAUIUN ONIMOOYHBIC MPEICTABICHUS U
cyxxaenus — 1-3 Oanna;

® B OCTaJIbHBIX cirydasx — () Oamios.

Takum oOpazoM, MaKCUMaJIbHO BO3MOXKHAsl CyMMa 0ajlioB 3a JICKIIMOHHbBIE U

MPaKTUYECKHUE 3aHATUS CTyJACHTa 3a CceMecTp I0 AucuurimHe «OnTtukay

coctasiser 100 6ayos.

Tabauna 2.2 TaGnuna nepecyuera MOTy4eHHOW CTYJIEHTOM CYMMBbI 0aJlIOB 1O
nucuuruinae «ONTHKa» B OIEHKY (9K3aMeH ):

80 - 100 6aymoB «OTIIMYHOY
60 — 79 Gamos «XOPOUIO»
30 - 59 Gamos «YJIOBJICTBOPUTEIIHLHOY
0 - 30 GamoB «HEYJAOBJIETBOPUTEIHHO»
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JlabopaTopHble 3aHATHA
bamnnsr 0-40.
Cnava yCTHOTO ¥ MUCBMEHHOTO OTYETa 1Mo TabopaTopHoil padore.
Kpurepun OICHKH: OTBETHI Ha YETHIPE TEOPETUYCCKHX BOIpPOCA IO JTAHHOH
Ja0b0opaTOpHOM paboTe MPHU MPABHIBHOM BBITIOJIHCHUH SKCIIEPUMEHTAJILHON YacTh
1ab0paTopHOU pabOThl M OOPAOOTKU PE3YIbTATOB AIKCIIEPUMEHTOB, 0-8 OaIIIOB.
® OTCYTCTBHE OTBETOB Ha BOMPOCH! — () 6aIoB;
® OTBET Ha OJJUH KOHTPOJIBHBIN BONpOC — 2 Oana;
® OTBET Ha JIBa KOHTPOJBHBIX BOIIpoca — 4 6ana;
® OTBET Ha TPU KOHTPOIBHBIX BOTIpoca — 6 OaIJIOB;
® OTBET Ha YETHIPE KOHTPOJIBHBIX BOMpPOCca — 8 OAIIIIOB.
[IpeqycMOTpeHO BBINIOJIHEHHWE 5-6 1abopaTopHbIX paboT. MakcumanbHOE
KoJn4yecTBO 6asioB — 40.
CamocrosiTesibHasi padoTa
bamnnsr 0-40.
M3ydyeHne  TEOpeTHUECKUX  OCHOB  JIabOpaTOpHBIX  paboT, MpOBEICHUE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jaboparopHbiM paboTaM B PYKONMHCHON W/WiIW medaTHOW ¢opme C
MIPEICTABIICHUEM YHCICHHBIX PacyeToB, IpaMKOB, PE3yJIbTaATOB KOMIIBLIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, GoTorpaduii - 0-40 6anios.
Kputepun oreHKH:
[IpaBuIbHOCTH OOPMIICHHE OTYETA.
eoT4eT 0()OPMIICH C TPYOBIM HapyIIEHUEM MPEAbIBIAEMbIX TpeOoBaHuii — ()
0aJUIOB;
e0T4eT 0()OPMIJICH C HE3HAUYUTEILHBIMU HAPYIICHUSIMH MPEIbSIBISICMBIX
TpeboBaHuii — 3 Oaia;
e0T4eT 0()OPMJICH B COOTBETCTBUH C MIPEABSIBIICMBIMA TPEOOBAHHSIMHU — 5 OAIIJIOB.
IIpomexkyTOUuHas aTTECTALUSA
bamnnsr 0-20.
[TpoMesxyTouHas aTTeCTaIUs MMPOBOJMUTCS 1O COBOKYITHOCTH BCEX BBITTOJTHCHHBIX
1a00paTOPHBIX PadoT.
Kputepuu onenkn: KomndecTBo 3a4TeHHBIX 1a00paTOPHBIX paboT. 3a OgHY
3auTEHHYI0 J1abopaTopHyto paboTy BbICTaBisAeTcs 4 Oaa.
[lpu Hamuumu S5 3a4TEHHBIX JTA0OPATOPHBIX pabOT cyMMa OajsIoB COCTaBIISET
MakcuMalibHOE uucio 20 6aios.
Takum 00pa3oM, MakCHMajdbHO BO3MOXKHas cymMMma OajuioB 3a 1abopaToOpHEIC
3aHATHS CTYJEHTA 3a ceMecTp Mo aucuuruinie «Ontukay coctaiser 100 Oamios.
Tadauna 2.1. Tabnuua nepecuera MOJYYEHHOW CTYACHTOM CYMMBI OajsIoB IO
muctuminHe «OnTrkay (1abopaTopHBIC 3aHITHS) 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.
JlononEuTeIBHBIE ceMUHapEL http:/lectoriy.mipt.nu/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.
Cpencrta mpocMoTpa TeKcToBBIX (aitnoB: Adobe Reader; Foxit Reader; Djvureader.
I'padmueckue pegaxropsl: Inkscape, Irfan View, Imagel, OpenOffice Draw.
WnxeHepHble pacyeThl, OCTpoeHus rpadukos, 00padoTka nzobpaxenuit: GNU Octave, QtiPlot.

pexoMeHyeMasi JJuTeparypa:

byrukoB E.W. Ontuka. - C.-IletepOypr: Hesckuit Juanext: 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 MarHeTusM. BoHeI.
Omnruka. 9-e u3n. Yu-e moc-e B 3x tomax/N.B. CaBenbseB; M: Actpens ACT 2005, 2007 — 336 c:

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

CuyxuH /I. B. O0uwmii kypc ¢usuku. YueO. nocodue. B 5-tu Tomax. T.4. Ontuka YuebHoe
nocobue st BY3 B 5t tomax/ I.B. Cuyxun - M; ®U3MATIIUT, 2005-2006 - 792 c.

INopenuk I'.C. Konebanus 1 BOJIHBI. BBSI[eHI/Ie B aKyCTHKY, paAMO(PU3UKy U ONITUKY. 3-€ U3, - M.:
OU3MATIIUT, 2008. — 656 c. 9bC AUCBYKC

Canex B., Tetix M. Onrrika u potonnka. [IpHHIMIIEI M1 IpUMEHEHH, Tiep. ¢ aumi. B 2 1. M.: N3a-
Bo «Muremexty, 2012. T.1. 760 c. T2. 784 c.

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

Wnbuuea E.H., Kyznespos 10.B., MatseeB A.H. Metonuka pemienus 3agau ontuku. /Ilox pen.
A.H.MartgeeBa. — M.: U31-Bo Mock. yn-Ta, 1981. —232 c.

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

Jutubepn P. ®usnueckas onrtuka. — M.: Hayka, 1965. — 631 c.

9. MatepuajibHO-TeXHHYECKOe obecneyeHne JTUCHUIINHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTEePUAIbHO-TEXHUYECKOe oOecneyeHmne

Kommiiekc npubopoB M YCTPOMCTB JyIsi (PU3MUECKUX JIEMOHCTpAllUid IO ONTHKE,
KOJIOCKOM JJIsSI IEMOHCTPALU ONTUYECKUX SIBICHUN M, KOMIBIOTEP U MYJbTUMEIUMHBIN
MPOEKTOp, LUPpoBas Kamepa.

JIeKUMOHHBIN JeMOHCTPALUMOHHBIN KOMILIEKC Kaeapbl ONTUKH U
0noOTOHNKH:

JIAK-1. | 'eomeTpuueckast ONTHKA C JIa3€pHBIM ITyYKOM CBeTa. Pacxonsmuiics,
CXOIAIIUNCS, TapAJIIEIbHBIN, TOMOLIEHTPUYECKUI ITyUYKH CBETA.
Cobwuparoras u paccenBaroiue JMH3bl. OTpakeHHE U MPeTOMIICHUE
naszepHoro nydka. [lonHoe BHyTpeHHee oTpaxeHnue. [IpsamoyronsHas
IIPU3Ma, IEHTAIPU3Ma U YTOJKOBBIA OTPAXKATEIIb.
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JIIK-2.

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

JIIK-3.

N3MeHenue cocToAHUS MOMAPU3ALNUY JIA3EPHOTO MyYKa CBETa MPHU
OTPaXXEHUHU OT IUAJIEKTpUKA. OTpaKeHHE JIMHEHHO MOJISIPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1o yrioM bprocrepa. MI3MeHeHne coCcTostHUs
MOJISIPU3AIMHN JIA3EPHOTO IMyYKa P MOJTHOM BHYTPEHHEM OTPAKECHUHU.
[IpeBpanieHrne HUPKYISAPHO MOISTPU30BAHHOTO MTyYKa B DIUTUITUYECKU
MOJISIPU30BaHHBIA. YacTHUUHAas U MOJHAS MOJISIpU3alKsl CBETA MPU
OTPaKCHUHU OT MOBEPXHOCTHU ITUAJIEKTPUKA. YT0ou bprocrepa.

JIIK-4.

[IpeoGpa3oBanue TMHEHHO MOIIPU30BAHHOTO JJA3€PHOTO MyYKa B
HUPKYJISAPHO MOIspU30BaHHbIN MydoK. Kpucrannuyeckas azoast
wiactuHka A/4. Tlnactunka A/2.

JIIK-5.

ITonsgpusanmonnslie npusMsl Hukois, Bomtactona. Ilonsgpouna.

JIIK-6.

Nutepdepeniius moisipu30BaHHBIX BOJH. AHU30TPOIHBIC TUIACTHHBI MEKTY
nosisaponaamu. Hasenennas annzorponus. @oroynpyrocrs.

JUIK-7.

Nurepdepennns ceera. Untepdepomerp Maiikenbcona ¢
MOHOXPOMAaTHYECKUM (JIa3epHbIM) HCTOYHUKOM cBeTa. HTepdepeHuus
chepruecKHx U INIOCKUX MOHOXpoMaTH4ecKuX BoJiH. [lomockl paBHOM
TOJIIMHBI U PABHOTO HAKJIOHA B JIA3€PHOM H3JTyYEHUHU.

JITK-8.

HuTtepdpepomerp MaiikenbcoHa ¢ NpOTSKEHHBIM UICTOYHUKOM O€JIOTo CBETa.
D¢ deKTs MPOCTPAHCTBEHHON JTOKATU3AIMH T0JI0C. BiusiHue BpeMeHHOM U
IIPOCTPAHCTBEHHON KOT€PEHTHOCTH.

JIIK-9.

NuTtepdpepennunonnslii onbiT KOHra ¢ nazepHbIM U NPOTSKEHHBIM TEIIOBBIM
HMCTOYHUKAMHM CBeTa. BiMsiHuE IpOCTpaHCTBEHHON KOTEPEHTHOCTH.
(Mcnonp3oBanue cenuanbHOr0 AU(PaKIMOHHOIO ONTHYECKOrO 3JIEMEHTA).

JUTK-10.

Judpaxius 1a3epHOro myyka cBeTa Ha KpyriioM otBepctuu. Judpakuus
Openens u Opaynrodepa (qudpaxius OJIUKHETO U AATBHETO MOJIEH).
3onHas mactuaka @penens. JInnza Openens.

JUIK-11.

Jndpaxius 1a3epHOro myyka Ha OAHOM U ABYX IIENAX (Iudpakuus
®paynrodepa). JAudpakiinoHHbIe pelIeTKH B KPACHOM U 3€JICHOM JIa3€PHBIX
My4YKax cBeTa. AMIUIMTYHbIE, (ha30BbIE U OTpakarolue AUPPaKIIMOHHbIE
pemietku. OTHOMEPHBIE U IByXMEpHbIE TU(PPAKIIMOHHBIE PEIIETKH.
O6bemHas nudpakuronHas pemerka. Iudpaxius bperros-Bynbda.

JIIK-12.

JudpakmoHHbIe ONITUYECKUE AIEeMEHTHI. [IpomycKaroriye roiorpaMmel.
I'onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpadpuueckas
UHTEPPEPOMETPHSL.

JUIK-13.

Hucnepcus cBera U BelecTBa. Pasnokenue mydka 6enoro ceera Ha
CHEKTpalbHble cocTaBsAomue. [Iperomiene KpacHOIro U 3€JI€HOr0
Ja3epHBIX MYYKOB CBETA.

JIJIK-14.

Paccessnue cBera MmyTHBIMU cpenamu. PaccestHue TMHETHO
MOJIIPU30BAHHOIO J1a3€pHOro mmyyka. I[lonspusanus pacCessHHOIO CBETA.

JIEKIIMOHHBIN JEMOHCTPALMOHHBIA KOMILICKC 0 ONITHKE B KOJJICKIIUU
HHCTUTYTA (pU3UKU:

JI[14.1. | [lonspusaTopsl U aHATU3ATOPBI.
JI[14.2. | JIBoliHOE JIy4enpeaoMIIEHUE B KpUCTaIaX UCIAHACKOrO IIraTa.
JIJ14.3. | JIBoliHOE JIy4enpeaoMICHUE B HEKPUCTAIUTMYECKUX Tejlax.
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JI[14.4. | [lonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTudeckas NoJspu3aLusl.

JI[14.6. | McKyccTBEeHHas aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®penens.

JIJ14.8. | Ilonockl paBHO# ToMITMHEI (KOJibIla Hpl0TOHA, MBUIBHBIC TJICHKH).

JIJ14.10. | dudpakuus oT OHON IIEIH.

JI14.11. | dudpakuus Ha Kparo dKpaHa.

JI14.12. | AndpakmoHHbIE PEIIETKH.

JI[J4.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TEXHUYECKOe obecreyeHmne

[IpakThKy™m MO onTUKE 3aHMMAaeT nomerieHue B 70 M>. B MIPAaKTUKyMe pa3MEILECHbI
22 yCTaHOBKH JJIsl BHIOJHEHUS 22 1a00paTOpHBIX paboT Mo poToMeTpur, (pusndeckon u
reoMeTpUYecKol onTHke. B ycTaHOBKAaxX MCHOJNIb3yeTCs KaK KJIACCHMYECKOE ONTHUYECKOe
0o0opy/I0BaHME, TaK U COBPEMEHHBIE ONTUYECKHUE YCTPONCTBA U mpubopsl (poTorpaduu
YCTAaHOBOK M MPUOOPOB pa3MElIeHbl B y4eOHO-METOJUYECKMX pYKOBOJCTBAX K
nmabopaTopHbIM padoTam http://optics.sgu.ru/library/education/laboptics ).

KonnyecTBO ycTaHOBOK M IUJIOWIA[b IOMEIICHHS HE MO3BOJISIIOT peaan30BaTh
(bpoHTaJIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COJAEpPKAaHUS TUCHUIUIMHBI «ONTHKAY.
[ToaToMy peann3yercs OJHOBPEMEHHOE BBIMOJIHEHHE PabOT MO pa3lu4HBIM pasjeiam
IUCHMIUIMHBL. Takas BO3MOXKHOCTh oOOecleunBaeTcss JOCTaTOYHO MOAPOOHBIM U
MCYEPIBIBAIOUIUM  TEOPETHUECKMM OMNHCAaHUEM B METOAMYECKHX PYKOBOJACTBaX
coJiepKaHus BceX J1abopaTopHbIX paboT mpakTUKyma. Bece MeToanueckne pykoBOJCTBA K
nabopaTopHbIM paboTaM HUMEIOTCA B 3JEKTPOHHOM (opmaTe M JIOCTYIHBI Ha caite
kadenppl ONTUKM U OMO(POTOHMKHM,  peanu3yloulell  JAaHHYIO  JTUCHUIUIMHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble yCTAHOBKH U MPUOOPHI (PU3HMYECKOT0 MPAKTUKYMA 10 ONITHKE

IIpudGopsI M YCTAHOBKH 10 F€OMETPUYECKON ONTHKE

Bonbmas ontudeckast CkaMbs ¢ OOJBITUM KOJUTUMAaTOPOM — 2 YCTaHOBKH.
Manast ontudeckasi CKaMbsi — 3 yCTaHOBKH.
3putenbHas Tpyoa. Mukpockon.

IIpudGopsI M yCTAHOBKH 10 pe()paKTOMETPHH

Pedpakromerp UPD-22.

Wnrtepdpepomerp JINP-2

IIpubopsl M yCTAHOBKH O CHIEKTPOCKONNH

CneKTpOroHuOMETD.

MonoxpomaTtopa YM-2.

IIpubopsl ¥ ycTaHOBKY AJ1 U3yYeHUs HHTepdepeHIIun cBeTa

[IpoGHbIe (3TaIOHHBIE) CTEKIA

Mukpockor ¢ ycTpoicTBOM JUIsl HAOJIIOACHUS U U3MEPEHUS HHTEPPEPEHIMOHHBIX KOJIel]
Herorona

HNuTtepdpepomerp FOHTa ¢ nmonynpoBOJHUKOBBIM JIa3€pOM HA MaJIOM ONTUYECKOW CKaMbe.
WuTtepdpepomerp FOHra ¢ npoTsKeHHbIM UCTOYHUKOM O€JIOro cBeTa ¢ JAU(pPaKIMOHHBIM
ONTHUYECKUM 3JIEMEHTOM C JBOMHON MUKPOCTPYKTYPOH.
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HNuTteppepomerp MaiikenbcoHa ¢ MOTYNPOBOIHUKOBBIM JIa3€pOM
IIpudopsl ¥ yCTAaHOBKH AJIs1 M3y4YeHHs AU paKkuuu cBeTa

Manast ontuueckas cKaMbsl A M3yueHUs AU(pakuuM CBeTa Ha aAMIUIUTYAHBIX U
($az30BbIX TUGPAKIUOHHBIX PEUIETKAX.

VYcranoska s uzydenus audpakuuu Openens u @payHrodepa Ha KPyrioM OTBEPCTHUH.
VYcraHoBKa €  IOJYNPOBOAHMKOBBIM JIa3epoM M OOBEMHOM  rojorpaduyeckon
IU(PPAKIIMOHHON PeleTKOn

IIpudGopsI ¥ yCTAHOBKH AJI51 M3y4YeHHS MOJIAPU3ALNH CBETA

[Tonapumerp.
YcraHOBKA [JI UCCIIEIOBAHUS DIITIUIITUYECKH ITOIAPU30BAHHOIO CBETA.

IIpudopsI M yCTAHOBKH AJI51 M3y4YeHHs NOIJIOIIEHHS CBeTa

®oromerp POK-561IM u ®M-56.
®otomerp PM-56.

[Iporpamma coctaBieHa B cootBercTBuM ¢ Tpeboanusamu PI'OC BO mo
HanpaBiennto moarotoBkd 03.03.01 IlpukjagHbie mMaTeMaTHKa M (H3HKa
(mpochusib '"Hesmuelinble npoueccsl B MHKPOBOJIHOBBIX cucTemax'')

AgTOp:
npodeccop kadeaps! ONTHKU U OMO(YOTOHUKH,
1.¢.-M.H., mpodeccop

[IporpamMma akTyaIn3upoBaHa U 0Jj00peHa Ha 3acelaH!U Kaeaphl ONTHKH 1
onodotonukH, nporokon Ne 05/23 ot 22 mas 2023 roza.
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