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1. Ileau ocBOeHUSI TUCHMILIMHBI

[enu ocBoeHus AucUUIIUHBL « ONTHKa» COCTOSIT B 0OECIEYEHUN CTYJEHTOB
3HAHMSIMU M HaBbIKAMU B 00JIACTM MAaT€MAaTHYECKUX M €CTECTBEHHO-HAay4YHBIX
3HAHMM, CBSI3aHHBIX C OJHUM M3 OCHOBHBIX pa3/esioB (DU3UKHU - ONITUKH, BEIPAOOTKE
MPAKTUYECKUX HABBIKOB pernieHus (U3MYecKUX 3ajay B 00yiacTh (PU3NYECKOU U
TEXHUYECKOM ONTHUKH, B Pa3BUTHUM Yy OOydYalOUIMXCs TOHUMAaHUA POJIU
(GbyHIaMEHTAJIbHBIX 3aKOHOB (PU3MKH KaK OCHOBBI [JIsl ONWCAaHUS U aHalu3a
IPUPOABl Pa3HOOOPA3HBIX SIBICHUN OKPYKAIOLIEro MUpa, B (HOPMUPOBAHUH Y
oOydaromuxcs (pyHIaMEHTANbHBIX (U3UUYECKUX MPEJCTABICHUN ISl BHIPAOOTKU
CIIOCOOHOCTEW K CaMOCTOSITENIbHBIM METOJaM Hay4YHOrO HCCIEAOBAHHUS U
MBIIIJIEHUSI, B TOJYYEHUU BBICIIETO0 NPOo(EeCcCHOHATBHO TPO(PUINPOBAHHOTO
o0pa30oBaHusA, MO3BOJISIIONIETO BBIMYCKHUKY YCIEHUIHO paboTaTh B U30paHHOM
chepe NESATEIIbHOCTH B PO, o0nanarthb YHUBEPCAIBHBIMU,
obmienpodeccuoHanbHbIMU " poQecCuoHAIbHBIMU KOMIIETEHLIASAMU,
CHOCOOCTBYIOLIMMHU €r0 COLUATbHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE
TpyJa U yCIemHoi npodeccuoHaibHOM Kapbepe.

2. Mecto nucuumiiuibl B cTpykrype OOII 6akanaBpuara

Hucuummuaa b1.0.18 «Ontuka» otHocutTcs k OcHoBHOM yacTtu bioka 1
Huctumunbl  (Monynu). IlpenmogaBaHue JUCHUIUIMHBL OCYIECTBIsieTcs B 4
cemectpe. st yCcBOGHMs TUCUMIUIMHBI 00y4daeMmblil JOJKEeH o0sanath 0a30Boii
(bU3UKO-MaTeMaTHYECKOM MTOATOTOBKOM, HeoOxoauMa COJIEp/KATEIbHO-
METOAUYECKAs B3aUMOCBSI3b C MaTeMaTH4eCKUMHU JUCUUTUIMHAMUA
(«Marematnueckuii ananu3 u TOKID», «AHanuTuyeckas reoMeTpusl U JMHEHHAsS
anre6pa», «BeKkTOpHbI U TEH30pHBINA aHAIU3», U (PUINYECKUMU TUCHUTUITMHAMU
(«Mexanukay», «MonekynsapHas Gusuka», « JNEKTPUUECTBO U MATHETU3IM) ).

CTyaeHTbl JOJIKHBI UMETh HABBIKM CAMOCTOSITEILHOM paboThl ¢ y4eOHBIMU
nocoOussMM M MOHOrpaguyeckoll y4yeOHOM JUTepaTypod, yMeThb penaTh
¢usnueckue 3agaud, TpeOyrolmue OpUMEHeHUs AuddepeHuuaIbHoro U
MHTETrpajJbHOr0 MaTeMaTHYECKOro anmapara, yMeTb IPOU3BOAUTH MPUOIMKEHHbIE
npeoOpa3oBaHusl AaHAIUTHYECKUX BBIPAKEHUW, HMETh HaBBIKM pPabOThl Ha
KOMIIbIOTEpE C MaTeMaTHMYeCKUMH IakeTaMu mporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpaduueckum (Hampumep, OriginPro), rpadudeckum
MakeToM sl cXeMHbIX pemieHuil (Hampumep, CorelDraw) u  TekcTOBbBIMU
(manpumep, MS Word, MS Excel) pemakTtopamu, yMeTb NpOrpaMMHpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pelieHus (PU3NYecKuX 3ajad, UMETh HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAJIBHBIX YCTAHOBKAaX, YMETb O(QOPMIISATH
pE3yNbTaThl HKCIEPUMEHTOB C HCIOJb30BaHUEM TrpadUyecKoro Marepuana U c
OLICHKOM NOTPEIIHOCTEN U3MEPEHUN.
3HaHUs, MOJTYYEHHBbIE P OCBOCHUU NUCHMIUIMHBI «ONTHKA», HEOOXOIUMBI NpHU
OCBOCHHUHU CIIEAYIOMIMX TUCHUIUIMH «ATOMHas W sifepHas ¢usuka», «Teopus
Kosnebanuit», «Teopusi BOJTHOBBIX MporieccoBy, «CTtatucThuueckas paanodusuka,
a TaKXke ps/ia CelUaNbHbIX JUCIUIUIMH 110 BOJTHOBOU (DU3UKE.
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3. Pe3yabTarhl 00yuyeHus: 10 JucHuIinHe «Onruka

Koa n Koa v HauMeHoBaHHue

HAaUMCHOBaHUEC HHAUKATOPOB AOCTHUKE- Pe3yJ’[LTaTbI Oﬁy‘lel-ll/lﬂ

KOMIICTCHIIUH HHUsl KOMIICTCHIIUHU
OIIK-1. 1.1_B.OIIK-1. O6nanaer | *3HaTh:
Crniocoben 0a30BBIMU 3HAHUSIMU B - IPUPOJTy CBETa U CBOWCTBA ONTUYECKUX BOJIH,
MPUMEHSTh o0yacTu BbICIIEH (GyH1aMeHTaJIbHbIE ONITUYECKUE SIBICHUS U
0a30BbIC 3HAHUS | MaTeMaTUKHU, QUUKH, 3aKOHBI ONITUKH;
B 00J1aCTH paanoduzuKu u - (popMasIbHBIE - MaTEMATHUYECKUE METO/IbI
(D7) 17871 AIIEKTPOHHBIX MPUOOPOB, | omHcaHus PU3NUECKUX SIBJICHUM B ONITHKE.

paanodu3uKu u
WCIIOJIb30BaTh UX
B
npodeccuoHanbH
on
NESTETLHOCTH, B
TOM YHCJIC B
chepe
Me1arOru4ecKomn
NEeSTETHBHOCTH

HEOOXOINUMBIMHU IS
pa3paboTKu U
IKCIUTyaTaIuu
PaIOdIEKTPOHHBIX
YCTPOMCTB, NPOBEACHUS
HAaYYHBIX HCCJIEOBAaHMI
B 0051aCTH pajrodusnuku
Y MOJICITMPOBAHUS
KOJIeOATEeIbHBIX 1
BOJTHOBBIX ITPOIIECCOB B
CUCTEMAX Pa3INYHON
TIPUPOJIBI.

*YMeETh:

- HCTI0JIb30BaTh B MPAKTUYECKUX 3aa4ax
KayecTBEHHbIE (PU3MUECKUE MPeICTaBICHUS,
MaTeMaTU4YE€CKHE U BHIYMCIUTEIIbHBIE METOIbI
aHaJInu3a SIBICHUN U 3PPEKTOB B ONTHUKE.
*Bragers:

- MaTeMaTUYECKUMU U BHIYMCIUTEIbHBIMU
METO/IaMU aHaJIu3a SBJICHUN U 3()PeKTOoB B
OTITHKE.

3.1_B.OIIK-
1.Cnioco0OeH npuMeHATh
UJIeH ¥ METOJIBI U3
Opyrux obnacrei
¢bu3uKKu B paguopusuke
(«duszuka nus paauo»).

*3HaTh:

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

- MaTeMaTU4ecKre MOJIENIM BOJIHOBBIX SIBJICHUM
B (pU3MUECKOM ONTHUKE;

- METOJbl U1 METOJ0JIOT 0 MAaTEMAaTUYECKOTO
aHaJIM3a U MOJIETIMPOBaHUs (PU3HUECKUX
SBJICHUN U 2PPEKTOB;

*YMeTh:

- pemiath yuyeOHbIE 3aJa4l 110 OCHOBHBIM
paznenaM (pU3HUecKO ONTUKH;

- HCTI0JIb30BaTh MAaTEMaTUYECKHE MOAEIU
BOJIHOBBIX IIPOLIECCOB JIJISl pELIEHUS 3a7a4
(bM3UYECKOM ONTHKHU;

- IPUMEHSATH GUZNYECKUE 3aKOHBI ISl pEIICHUS
MPaKTUYECKUX 3ajad.

*Brnaners:

- METOJaMHU pelieHus GU3NUecKux 3a7a4 B
OIITHUKE;

- METOJaMH U METOJI0JIOTHENH MAaTEMaTHUECKOTO
aHaJIM3a U MOJIETTUPOBaHUs (PU3HUECKUX
SIBJICHUN U 9P 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:

- u3MYeCKyIo 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 (PU3UYECKHE
MPEACTABICHUS B 00JIaCTH ONITUKH,
MaTeMaTU9YEeCKHE M BRIYUCIUTEIBHBIC METOIBI
aHaJin3a sIBIEHUN U 3(PPEKTOB B ONTHUKE.
*Brnaners:
- MeJJATOTHYECKUMH HABBIKAMH ITPHUMEHEHHSI
Ka4eCTBEHHBIX (DM3MUECKUX TPEACTABICHUN B
00JTaCTH ONTHKH, MATEMAaTHICCKUMU H
BBIYMCIIATEIIEHBIMU METOIaMU aHAJIH3a SBICHUN
1 3 (HEKTOB B ONTHUKE.

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

Crniocoben Obnanaer HaBbIKAaMU - (U3UYECKYIO CYIIHOCTh ONTUYECKUX SBJICHUIN

MIPOBOTUTH MIPOBEACHUS 1 3aKOHOB OINTHUKH, TEOPETUUECKUE U

AKCIEPUMEHTANb | CAMOCTOSITENIbHBIX AKCIEPUMEHTAJIbHBIE METO/IbI U CPENICTBA

HbIE U HAyYHBIX UCCIICIOBAaHUI | HAOIIOJCHUS U U3yUCHUS ITUX SBICHUHA U

TEOPETUYECKUE Y aHAJIM3a MOJIYYEHHBIX | 3aKOHOMEPHOTEH.

Hay4HbIE pe3ynbTaToOB. *YMeTh:

UCCIIEI0OBaHUs - HaXOJWTh ¥ KPUTHYECKU aHATH3HPOBAThH

00BEKTOB, MH(OPMALIUIO 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 TEOPETUYECKOTO U
SKCIEPUMEHTAIBLHOTO aHAIN3a ONTUYECKUX
SABJICHUH, 3P PEKTOB, CXEMHBIX PELICHUN U
MIPUMEHEHHS] ONTUYECKUX METO/IOB
UCCIIEIOBAHUS JJISl PELIEHUS IPAKTUYECKUX
3ajad.

4.1 _B.OIIK-2. Bnageer
criocobamu 06paboTKU
SKCIEPUMEHTAJIBHBIX U
YHCJIEHHBIX JIaHHBIX C
HCI0JIb30BAHUEM
METO/I0B
MaTeMaTU4YEeCKON
CTaTUCTUKH U
rpaduyeckoro
IIpE/ICTaBICHMUS.

*3HaTh:

- c11o0coObl 00pabOTKU U MPEJICTABICHUS
SKCIEPUMEHTAJIbHBIX JIaHHBIX B ONTHUKE,
CIIO0COOBI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN B
OTITHKE.

*YMeTh:

- aHAJM3UPOBaTh U 00pabdaThIBaTh JaHHBIE
ONTUYECKUX IKCIIEPUMEHTOB C OIICHKOM
TOYHOCTH Pe3yJIbTaTOB MPOBOIUMBIX
U3MEpPEHUH.

*Biagers:

- METOJAaMHU U criocobamu 00pabOTKU JaHHBIX
ONTUYECKUX IKCIIEPUMEHTOB, CIOCOOAMHU
MIPE/ICTaBICHMSI TAaHHBIX SKCIIEPUMEHTOB U
OLICHKH ITOTPEIIHOCTEN pe3yIbTaTOB U3MEPEHUI
B ONTHKE.




4. CTpyKTYpa U cofepKaHue TUCHUIVIMHBI «ONTHKA»
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OO6m1ast TpyA0€MKOCTh AUCITUILIUHBI cocTaBisieT 180 4acoB — 5 3a4ETHBIX €AUHUIL,
n3 Hux: 30 4gacoB - jeknuu, 60 yacoB - jmabopaTtopHble 3aHsATUs, 54 dYaca -
caMoCTosATeNbHasl paboTa, MOATOTOBKA K 3a4€Ty U 9K3aMeHY — 36 4acos.

4.1. CTpyKTypa IMCHUATLIHHBI

Buasbl yueOHoii padoThl,

DopMbl TEKYLETO

BKJIIOY A KOHTpOIS
CaMOCTOSITETbHYIO yCIeBaeMOCTH
Ne c Henea padoTy CTY/IEHTOB 1 (no nedenam
n/ Pa3jen auCUUIIMHbBI M " TPYA0EMKOCTE (B 1acax) cemecmpa)
ecTp | cemec
n Dopmbl
Tpa ° .
§ = ; - ; MPOME;KYTOYHOH
= g E E. E CP aTTecTauuu (no
é é g |23 cemecmpam)
1 | 'eomeTpuueckas onTuka 1-5 - 10 - 6 Oruer 1o n1ab.
pao.
Ortuer 1o n1ab.
DNEeKTPOMAarHUTHBIC BOJTHBI 6
2 | ONTHUYECKOTO JMaIa3oHa. 4 1-3 4 6 - 6 pab.
KontponbHas
[Tonspuzanus ceera
pabora
3 Otpaxkenue u 4 4.5 5 6 i 3 Otyer no 1ab.
IIpeJIOMIIEHHE CBETa paod.
Ortuer 1o 11a6.
4 OnTHkKa aHU30TPOITHBIX 4 6-7 5 6 i 3 paod.
cpen. Kpucramioontuka KonTtponsHas
paborta
Oruer 1o n1ab.
5 | Mnrepdepenmus caera 4 [ 810 6 | 12 | - |10 pad.
pleper KontponbHas
paborta
6 | Mudpaxums ceera 4 [1-13] 6 | 12 | - |10 OT"e;a%O b,
7 | MosekynsipHasi ONTHKA 4 14-15 2 8 - 4 Omnpoc
8 | Onrtuka IBHKYIIUXCS CpeJl 4 15-16 2 - - 2-
Uroro: 4 30 | 60 | - |54 IwsaMert,
3aver
KonTpoJsb 4 36
3ader no
IIpome:kyTounas 4 J1a00paTOPHBIM
arrecTauus padoram.
JK3aMeH
? OO0masi Tpy10€eMKOCTh 4 180
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4.2. ConepkaHue JUCUUNINHBI

1. |BBenenue. OnTuka B coBpeMeHHOU (Ppu3uke u TexHuke. Kparkas uctopust pa3BUTHS ONTHKA
Y OCHOBHBIC Pa3/Ieiibl ONITUKHU: TEOMETPUIECKAs, BOJTHOBAsS, KBAHTOBAS ONTHKA, TEXHUYECKAS
ONTHKA, (PU3NOJIOTHYECKAsT 1 OMOMEIUIIMHCKAsL ONTHKA, (POTOHUKA.

1. OneKTpoMarHUTHbIe BONIHbI ONTUYECKOro AMana3soHa.
NMonapusaunsa ceeta

2. |OnTuyeckuil [uana3oH 3J€KTPOMAarHUTHBIX BOJIH. ICTOUYHUKY M IPUEMHUKH CBETA.
VYpaBHenus Makcsennia.

CamocTrosiTe/IbHO: YpaBHEHHs] MakcBellia B MHTErpajibHOM Gopme U ux gusndeckas
uHTepnpeTanys. BeIBoJ BOJHOBOTO ypaBHEHUS JJISl SJIEKTPUUECKOTO MOJI U3 YpPaBHEHUI
Makcsemia.

BonHoBoe ypaBHeHue. YpaBHenue BosHbl. [1nockas u chpepuueckue BosiHbl. OCHOBHbBIE
XapaKTEePUCTUKU KOJIeOaHHUM U BOJIH U UX (pU3MUECKU CMBICI (aMILTUTY/a, (pa3a, yacTora,
KpyroBasi 4acToTa, JUIMHA BOJIHbI, BOJTHOBOE YKCJIO0, BOJIHOBOM BEKTOP, (pa3oBasi CKOPOCTb,
(GPOHT BOJIHBI, BOJTHOBBIE IIOBEPXHOCTH).

[IpencraBnenue konebanuii 1 BOJH B KOMIUIEKCHOU (popme. KomrekcHast aMIuintyaa.

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

4. |HemoHoxpomaTtuueckye BOJHbI. MoaylupoBaHHbIE KOJI€OaHUS U BOJHBDI.

AMrIuuTynHas, Gpa3zoBasi, 9aCTOTHASI MOAYJISIITUU KOJICOAHHI 1 BOJIH.

Pa3no)xeHne BOJIHBI 0 TAPMOHUYECKUM COCTABIISIOLIUM.

Bonnosble 11yru. CriekTp BoIHOBOTO 11yra. COOTHOIIEHHE MEXAY JIIMHOM 1{yra 1 IHUPUHON
CIEKTPaJIbHOTO UHTEpBaia. Bpems u 1amHa KOrepeHTHOCTH BOJIHBI.

buenus BonH. Cynepro3uniys JByX MOHOXPOMATHYECKUX BOJIH PA3IMYHON YACTOTHI.
I'pynnosas ckopocTs BoJIHBL. Dopmyna Panes 11 rpynmnoBoi CKOPOCTH.

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

CamocTosiTeJIbHO: BHIBOJI OPTOTOHATBLHOCTH BeKTOpoB E, H, k u3 ypaBHeHHI1 MakcBea.
JluneitHo (TI10CKO) MOJIIPU30BaHHAS BOJIHA; INIOCKOCTD MOJISIPU3ALIUU.

Kpyrosas (1upkynspHas) ¥ 3JUIMIITHYECKas! MOISPU3ALIUH.

CrnyyaiiHas (xaoTUyeckas) HOJsIpU3alyisl BOJHBI - €CTECTBEHHBIN CBET.

6. |Crosiune IEeKTPOMArHUTHBIE BOJIHBI.

VYpaBHeHME cTOSTYEN BOJIHBIL. Y3JIbl U yYHOCTHU B CTOsTYEl BosiHE. ONTUYECKUH J1a3epHBbI
pE30HATOP.

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

2. OTpaxeHue v npenomMreHne cBeTa

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

3aKOHBI OTPAXKEHUSI U IPETIOMIICHUSI.

®opmynsl OpeHens.

CamocrosiTesbHO: BeiBos hopmyn Openenst 11 aMILTUTYIHBIX 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 IIPH OTPAXKEHHUH 101 yriioM bprocrepa.
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9. |Duepreruyeckre KO3PPUIMEHTHI OTPAKEHUS U TPOITYCKAHHUS.
3aKOH COXpaHEHHs SHEPTUU IIPU OTPaKEHUH U rpenomiieHuu ceeta. Koadduuuent
OTpaXeHUsI IIPU MPOU3BOJILHOM a3UMYyTe JIMHEWHOMN MOJIspU3alvK aJarollero CBeTa.
KoabdumenT oTpakeHns eCTeCTBEHHOIO U HUPKYIISIPHO NOJISIPU30BAaHHOTO CBETA.

10. | IlonHOE BHYTPEHHEE OTPAKEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTpaKeHUs. [Ipu3Mbl TOJTHOrO BHYTPEHHETO
oTpaxkeHUsl. BOJIOKOHHBIE U IJIaHAPHBIE CBETOBO/IBI.
HeonHnopoanast BosiHa BOJIM3U I'paHULBl pa3zesia cpe IPU HOJTHOM BHYTPEHHEM OTPAKEHUU.
W3MeHeHne coCTOsSIHUS NOJISIPU3AL[UU CBETA [TPU ITOJIHOM BHYTPEHHEM OTPAXKEHUH.
CamocrosiTesabH0: BeiBoa u3 dpopmyn Openens BEIpOKESHHM 7151 cABUTA a3kl BOJIHBI IPH
IIOJIHOM BHYTpPEHHEM oTpaxkeHuu. [IpeoOpasoBaHue TUHEIHO MOJISIPU30BAHHOTIO CBETA B
LUPKYJISPHO MOJISIPU30BAHHBIN IIPU [TOJIHOM BHYTpEHHEM oTpakeHuu. [lapannenenumnen
Dpenes.

11.|CamocTtosiTesbHo: OTpaxkeHHE CBETa NOBEPXHOCTHIO MeTailioB. KoadduuneHnt orpaxenus
MeTauioB. [ TyOMHa MPOHUKHOBEHUS MPEJIOMIICHHON BOJIHBI. MI3MeHEeHHE COCTOSTHUS
MOJISIPU3ALIMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI TPU OTPAYKEHUH MOBEPXHOCTHIO METAJIJIOB.
3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12. | PacnipocTpanenue cBeTa B aHU30TPOIIHOW Cpesie.
OnTryecku aHU30TPOIHBIE cpeibl. OTHOOCHBIE U IBYOCHBIE KpUCTA/LIbl. OOBIKHOBEHHAS U
HEOObIKHOBEHHAs! BOJIHBI B KPUCTAJLIE.
[ToBepXHOCTH JTy4EBBIX CKOPOCTEN OOBIKHOBEHHOM U HEOOBIKHOBEHHON BOJIH B OJIHOOCHOM
KpHUCTaJLIe.
CamocrosiTenbHo: [IperomieHue ceeta Ha rpaHHile aHU30TPONHOM cpefibl. [locTpoeHus
['roiirenca st OTHOOCHBIX KPUCTAIIIOB.

13. | Ilosspu3alimOHHbIE YCTPONCTBA.
Kpucrannnueckue da3oBbie Iu1acTUHKUA A/4 U A/2.
[Ipu3ma Bosutacrona.
CamocrositesabHo: npusmbl Hukous, Pommona u Cenapmona.
Juxpouunsie nonspuzaropsl. [lonspoussl. 3akon Mamtoca.
HMHTEHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CUCTEMBI «JIBa MOJIIPU3ATOPA C
KPHUCTAJUIMYECKON (a30BOM MIIACTHHON MEXKTY HUMH.
CamocrositeabHo: JXKuakue kpucramisl v XKK sxpanbl.

14. | UnaynupoBaHHas onTUYECKash aHU30TPOTIHSL.
CamocrositenbHo: Ootoynpyrocts. Jnekrpoontuueckue 3¢ dexrs Keppa u [lokkensca.
OnTuueckuii 3¢ dexr Keppa. Maranroontuueckuit a¢pdext Keppa.
4. NHTtepcdepeHUnsa cBeTa

15. | UnTepdepeHuyisi MOHOXPOMATUYECKUX BOJIH.
YcnoBust 06pazoBaHusi MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTU. MIHTEphepeHInOHHbIE
nosiocsl. IaTepdepennrionnoe ypaBuenue. Kontpact nHTephepeHIIMOHHBIX MOJIOC.
CamocrosiTesbHo: VHTEepdepeHnys 1ByX MIOCKUX BOJIH — IIEPHOJ] 10JIOC B 3aBUCUMOCTH OT
yria cxoxJieHus: BoyiH. MHTepdepennust 1ByX chepruuecKux BOJIH.

16. | UnTepdepeniiyisi HEMOHOXPOMATUYECKUX BOJIH.

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

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

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

BpemMeHnHas KOr€peHTHOCTD CBETA.

CooTHoOIIEHHS MEX Y Pa3HOCTBIO X0/1a BOJIH U JUIMHON BPEMEHHON KOT€PEHTHOCTH IPH
uHTepdepenuu ceeta. Untepdepenius 6e10ro cBera B TOHKUX IJICHKAX.

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

18.

HuTtepdhepomMeTpsl ¢ ASICHHEM M0 aMILTUTY/IE.

WuTtepdepomerprl Maiikenscona u Maxa-Llenaepa.

CamocrosteabHo: Konbsia Hetotona. Marepdepomerp duszo.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

HNutepdepomerp FOura. Ilepuon narepdepennronnsix nojgoc FOura. bunpuzma @penens.
CamocrosTeabHo: Ouszepkana Openens, oununza buiie, 3epkano Jlnoina. Beion
BBIPOKCHUS IS IEpHOIa HHTEpPEepeHITMOHHBIX mosioc FOHTa.

19.

[TonepeyHas NpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

Ponb KOHEUHBIX pa3MepoB UCTOYHMKA CBETA MpH uHTeppepenHuuu. Jmna (paguyc)
MONEPEYHON KOI€pEHTHOCTH BOJIH OT MPOTSHKEHHOI'O HCTOYHHKA.

D¢ dexT nonepeuHoit 1eKorepeHTHOCTH BOJIH B MHTEppepomerpe FOHra.
3Be3aHbIN nHTEphepoMeTp MaliKeIbCOHA U €r0 COBPEMEHHBIE MOIU(PUKAIIUH.

20.

MHorosyueBas UHTEpPEPEHLUS.

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

[Ipumenenne unreppepomerpa @adpu-Ilepo B BricOKkOpaspeliaomeid CneKTpoCKOIuy.
JlazepHbIil ONTUYECKUI PE30HATOP.

CamocTositeabHo: aTEphEepeHIMOHHBIE CBETOPHIBTPEL. MHOTOCIOMHBIC
IUdJIeKTprueckre 3epkaia. [IpocBeTiieHne NoBepXHOCTEN ONTUUYECKUX JAeTalei.
®dororpacdus Jlunnmana B HaTypaJbHBIX I1BeTaX. ['ojgorpaMmel JleHucroka.

5. Oudpakuma ceeTta

21.

Hudpakuus ceera. [Tpunuun INoirenca un npuniun I'rolirenca-®penens. JudpaxnuonHblit
uHTerpai. Judpakuus cBera Ha KpYIrJioM OTBEPCTUU U KPYIJIOM 3KpaHe. 30HHAsk TEOPHs
O®peneist. Bexropuslie quarpammsl. [1atHo ITyaccona.

AmmuntyznHas v (a3oBasi 30HHbIE IIIACTUHKU DpeHens.

22.

Hudpakuus Opayarodepa - audpaxims 1anbHEro moss, 1udpakius B napauieabHbIX
aydax. Judpakmus Opaynrodepa Ha mead U Ha TPIMOYTOILHOM OTBEPCTHH.
Pacrnipenienenrie MHTEHCUBHOCTU B TU(GPAKIIMOHHOMN KapTHHE.

Kaprtuna nudpaxuus @paynrodepa Ha KpyrjioM OTBEPCTHH.

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

23.

JudpakuronHas pemerka. Pacnpenenenue MHTEHCUBHOCTH B KapTUHE AU(PPaKIIUU Ha
mieneBoi audpakimoHHon pemietke. PazoBbie AUPaKIIMOHHBIE pemeTkr. OTpaxaronme
mudpakuoHHbIe pemeTku. Jndpaknnorasii 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.

PuznuecKrue TPUHIKILI ONTHYECKOH roaorpadum.

Cxema 3aIicH roJiorpaMM B BOCCTaHOBIICHHS C TOJIOTPAMMBI OIITHYECKOTO BOJIHOBOTO TTOJISL.
OOBeKTHAsA ¥ OIIOPHAS BOJIHEI B roJiorpaduu.

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

26. | PacipocTpanenus cBeTa B M30TPOMHOMN AMCIIEPTUPYIOLIEH cpeie.

[Tonapuzanus cpeasl. Jucnepcus cBeta. Y paBHEHHUE IIIOCKON MOHOXPOMAaTHYECKOW BOJIHBI
B morJoniaromei cpene. 3akon byrepa.

BosiHOBBIE nakeThl. ['pynnoBas ckopocTs BoaHbL. Popmyna Pastes.

27. | Kitaccuyeckas 2JIEKTPOHHAS TEOPUS AUCIEPCUU. Y PAaBHEHHE JIBKEHHS OCLUILIATOPA BO
BHEIIHeM noJe. /lucnepeus Boaiy oT JUHUM NoTJoneHus. Jucnepcus B 00J1acTH JIMHUU
MOTJIOLIEHUS - aHOMaJIbHas Aucrepcus. JlucnepcuonHas KpuBasi U ClIEeKTPaJIbHBIN KOHTYP
MIOTJIOLL[EHUSI.

CamocTrosiTe/IbHO: DKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEI0BAHNS AaHOMAJIbHOM TUCIIEPCUH.
Merton ckpenieHHbIX Tpu3M. MHTeppepeninonnsiii meton. Meton "kprokoB"
PoxnecTBeHcKorO.

28. | DddekT Bpamenus HanpaBiaeHUs (IJIOCKOCTH) NOJSIPU3AIMH P PACIPOCTPAHEHUHU CBETA B
BEIIIECTBE.

EcrectBenHnoe Bpamienue miockocTr nojsipusanuu. CamoctosrensHo: OnbiT Openernsi.
Caxapomertpus. [lonsgpumeTpsl.

OddexT BpaieHust HampaBJICHUs! JIMHEWHON MOJISIpU3AIliy B MAarHUTHOM TI0JI€ - 3P deKT
Dapapes.

29. | Paccesnue ceta u ero 3akoHomepHocTy. MuaukaTtpuca paccesuusd. [lonspuzanus
paccesiHHOTO cBeTa. 3akoH Panes. MonekymnsipHoe paccesane. OObSICHEHUE 1[BETA 3apU U
Heba.

Heynpyroe paccesnus cera.

30. | Henuuerinas ontuka. ['enepanus BTopoil rapMoHUKU. CaMO(pOKYCUPOBKA CBETOBBIX ITYYKOB.

7. ONnTUKa ABUXYLWMUXCA Ten

31. | CamocTosiTeabHO: CKOPOCTH CBETA U METObI €€ ONPEIeeHUs. ACTPOHOMUYECKUE METO/IbI
Pemepa (mo cnmyramkam FOnmrepa) u bpammes (mero abeppariuii).

Jlaboparopusie MeToapl Pr30 (MeTo npepbiBanuil ) 1 Dyko ( METO] BpPAIIArOIIEeTOCs
3epkasia ). CoBpeMeHHbIe JTa00paTOPHBIE METOIbI ONIPEICIICHNSI CKOPOCTH CBETA.

32. |IlposiBiieHNE IBMKEHUS CPe/ibl B UHTEPPEPEHIIMOHHBIX onblTaX. OnbIT ®u30. DPdexT u
untepepometp Canbska. Ontuyeckuii THTEpGEPEHIUOHHBIA THPOCKOIL.
[TonbiTKa 0OHApYXEHUS ABMXKEHUS 3eMJIM ONITHYECKUM METOJIOM - ONbIT MaiikenbCoHa.

33. | Dddekr Jomnepa B ontuke. [Ipossienue a¢dexra [lomnepa B crieKTpaibHbIX
UCCIIEIOBAaHUAX (YACTOTHBIN CIBUT CHIEKTPAJIbHBIX JIMHUN U3TYUEHUS 3B€3]l, JIOIIEPOBCKOE
YILIUPEHHUE CIIEKTPAIbHBIX JTUHUI).

[TposiBnenue rddexra Jomnepa npu uarepdepeHuu u audpaxiuu ceeta. CABUT 4aCTOTHI
cBeTa NpHU AUPPaKIUK Ha ABMKYILEHCS JUPPaKIIMOHHON perieTke U Ha Oeryuieit
AKyCTUYECKOM BOJIHE.

TEOPETUYECKHUN MUHUMYM
MO BOJTHOBOM ONITUKE

1. 3axoHbl oTpakeHus u npenaomiieHus. [lokasaTens npeaomieHus.

2. llonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHplil (KpUTUUECKUI) YTOJl MaleHusl.

3. YpaBHeHus miockoi u cepuueckoii BosH. [IpocTpancTBEHHBIN epHO/l BOJIHBI (AJMHA
BOJIHBI), YaCTOTA, BOJHOBOW BEKTOD, (ha3a BOJHBHI.

4. Crosyas 31eKTpOMarHUTHAs BOJIHA. ¥Y3JIbl U MyYHOCTH CTOSYEH BOJIHBL, UX MEPHO/IL.

5. Ionspuzanus ceera. JInHEWHO noJIAprU30BaHHas BoJIHA. LIMpKyIsipHAst ¥ 3JIunTHYecKas
noJispu3anui. XaoTUYECKH MOJAPU30BAHHBIN CBET — €CTECTBEHHBIN CBET.
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. CiocoOsI Moy4YeHus TUHEWHO, IUPKYISIPHO WIIH AIUTANITHYECKH TIOJIIPU30BAHHOTO CBETA.

Oddext bproctepa. Yron bproctepa.

6
7. ®opmynsl Openens — puznueckuil cmpica. Cnenctsus u3 Gopmyn Openens.
8
9

OnTuyecku aHU30TpoIHas cpebl. OnTHyeckas och B aHU30TPONHOM cpenie. OObIKHOBEHHAs
Y HeOOBIKHOBEHHAs BOJHBI B KpHUCTaJLIE. J[BOMHOE JTydenpeoMiIeHHE.

10. [IpeoOpazoBaHme COCTOSIHUS MOJISIPU3ANNU CBETA (PA30BBIMU KPUCTAIUTUYECKUMH
IITaCTUHKaMM.

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

12. UnTepdepenius ceeta. Y paBHeHHE HHTEPPEPEHIUN MOHOXPOMATUYECKUX BOJIH.

13. KorepenTHocTh cBeTa. B3auMHas KOrepeHTHOCTh CBETOBBIX BOJIH.

14. BpemeHHasi KOTepeHTHOCTb cBeTa. [lonepeunast mpocTpaHCTBEHHAsi KOTEPEHTHOCTD CBETA.

15.1ntepdepomerprl. OnTrueckas pazHocTh Xoa. CBA3b pa3HOCTH (a3 ¢ pa3HOCTBIO X0Ja
BOJIH B UHTEphEPOMETPE.

16. Unrepdepomerp FOura. Unreppepomerp Hotorona. Konbiia Herotona.

17. Uuatepbepomerp Maiikenbcona. Untephepomerp Maxa-llennepa.

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

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

20. dudpakunoHHas pacxoIMMOCTh MTyYKOB CBETA. YTOJI AU(PPAKIIUU CBETA HA OTBEPCTHH B
HEIMPO3pa4yHOM 3KpAHE.

21.IlpenenbHble TONIEPEYHBIC pa3Mephbl CHOKYCHPOBAHHOTO IMydKa cBeTa. [{udpakimoHHbIN
IpeieN pa3pelieHnst ONTHYECKUX cucTeM (hOPMUPOBAHUS H300paKEHUS.

22. AmmmutynHas u Ga3oBasi TupaKIMOHHBIC PEIICTKH. Y paBHEHHUE JIJIS TJIABHBIX
MaKCUMYMOB Ju(pakuuy Ha AMPPaKIIMOHHON peleTKe.

23. CnekTpalibHble U3MEPEHHUS C IOMOIIbIO AU(PpaKIMOHHON pemeTKu. udpaknoHHbIi
crieKTpomeTp. Paspelienue crnekTpaibHbIX JIMHUH.

24. Indpakuus cBeTa Ha 00beMHOMN TU(paKkIImOHHON perieTke. YpaBHenue bperra-Bymnbda.

25. IlpuHIUITBEI OITUYECKON ToJIoTpadum.

26.51BNICHUE pacceaHusd CBETA. HOJ'ISIpI/ISaHI/IH pacCeaHHOTO CBCTA.

27. 3akoH Panes nyist paccestnHoro cBera. [lpuunna romy6oit okpacku HeOa U KpacHOU 3apu.

28. lucnepcus ceta. Jlucriepcus BelecTna.

29. Iormomenue cBeta. 3akoH byrepa.

30. OnbIT MalikenbcoHa 1o OnpeAeIeHUIO BIAUSHUS IBUKEHUS 3eMJIM Ha CKOPOCTh CBETA.

31. Dddexr u unrepdepomerp Canbska.

32. Ddodexr lomnnepa B ONTUKE.

10
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu aucUUIUIMHBL «ONTHKA» HCIONB3YIOTCS CIEIYIOIINE BHJIbI
y4eOHBIX 3aHATUN: JIEKIMHM, MPAKTUYECKHE 3aHSTHs, KOHCYJbTallUW, JabopaTOpHBIE
3aHATHS B (U3MYECKOM IPAKTUKYME, KOHTPOJIbHBIE pabOThI, CAMOCTOSITENIbHbIE PAOOTHI.

B pamkax JeKUMOHHBIX 3aHATUN MPETyCMOTPEHbI aKTUBHBIE (POPMBI yueOHOTO
mpouecca: pa3dop KOHKPETHBIX CHUTyalud, HATypHble (U3NYECKUE AEMOHCTpALUUd U
oOcyxJieHue HaOMI0JaeMbIX ONTHYECKUX SBJICHUM U S(PPEKTOB, KOMIBIOTEPHBIE
JEMOHCTpAallMM ¥ CHUMYJSIIUU C HCIOJIb30BAHHEM COBPEMEHHBIX HU(POBBIX CUCTEM
M300pa3sUTEIbHON TEXHUKH.

B pamkax maGopaTopHbIX 3aHATUH MPEeAyCMOTPEHBI: JAETalbHbIM pa3dop
TEOPETUYECKUX M OSKCIIEPUMEHTAIbHBIX OCHOB H3y4YaeMbIX B paMKax JabopaTopHOU
paboOThl ONTHYECKUX SBJICHMM 1O BCEM paslenaM JUCUUIUIMHBL, BBITOJIHEHUE
nabopaTopHbIX pabOT MO BCEM OCHOBHBIM pazjenaM JUCHUIUIMHBL  «ONTHKaY.
JlaGopatopHble 3aHATUSL CTYJEHTOB COYETAIOTCA C JIETAIbHBIM aHAJIM30M TEOPETHUECKHUX
OCHOB BBINOJIHSIEMBIX JIA0OPAaTOPHBIX paboOT, NpUHLHKIA JEHCTBUS NPUOOPOB U
YCTaHOBOK.

Ha npaxkTudeckux 3aHATHSIX NPEAyCMOTPEHBI: JETajbHBIM paz0op (u3MdecKux
OCHOB T€M JIEKIIMOHHOT'O Kypca ¢ penieHrueM GU3NYeCcKuX 3a/1ad [0 OCHOBHBIM pazjienam
COJIepKaHusl TUCIUIUINHBI, BBIMOJIHEHHE KOHTPOJIBHBIX PabOT MO BCEM pa3/ieiaM.

OcobenHocTH 00pa3oBaTe/IbHBIX TEXHOJOTHH IVIsI HHBAJUIOB M JIMII C
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

Boei6op MeTonoB 00ydeHHs] ompenensieTcsl coAepaHUeM IUCUUIUIMHBI, YPOBHEM
npodeccuoHanbHOW MOATOTOBKH TPENoAaBaTelii, METOJAUYECKOTO U MaTepuajbHO-
TEXHUYECKOro oOecreyeHusi, OCOOCHHOCTSAMU BOCHPHATHS Y4eOHOM HH(popManuu
CTYJIEHTOB-MHBAJIHUJIOB U CTYJEHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3[IOPOBBS.

JIis cnaGoBUAAIIMX CTYJECHTOB B JIEKIMOHHBIX M YUEOHBIX ayTUTOPHUSIX JOJKHA OBITH
MpeIyCMOTPEHa BO3MOXKHOCTh MPOCMOTPA yAAJIEHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JOCKE WIH Claiija Ha JKpaHe) IPHU IMOMOIIM BHIEO YBEIMUYUTENEH A YIAJIEHHOIO
npocMoTpa.  Jns  yTeHHs  y4eOHO-METOAMYECKON  JUTepaTypbl  HEOOXOAUMO
MPEeIyCMOTPETh HalM4KMe OAJIEKTPOHHBIX Jyn. [Ipu HeoOxomumMocTH AOMKHA OBITh
MpeIycMOTpeHa BO3MOXKHOCTD 3aIlMCH JEKIUN Ha JUKTOQOH.

Cnabocnbliaimue CTyJeHTbl JTOJKHBI MOJy4aTh JOMOJIHUTENbHYI0 HUH()OpMAIUIO
M0 JMCLUUIUIMHE U3 YYeOHHUKOB, PEKOMEHJOBAHHBIX MpernojaBaTeneM (CM. 1.8 JaHHOU
MPOrPaMMBbI).

OOyuaromyecst HHBAIM/IbI U JIMLA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS
o0ecreunBaroOTCs 3JEKTPOHHBIMH  00pa30BaTEIbHBIMH PECypCaMU: BJIEKTPOHHBIMU
MOCOOUSMU, TpPE3EHTALUSIMHU JIEKIIMOHHBIX KYpCOB, MPOIPaMMHBIM OOecrieueHueM JUist
peanu3aiy KOMIbIOTEPHBIX TAOOPATOPHBIX U MPAKTUYECKUX PadoT.

[IpenycmoTpeHa BO3MOKHOCTh MOTYYEHHS 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 O0ecnieyeHHe CAMOCTOATEIbHON pad0ThI CTYICHTOB.
OuneHovHbIe cpeacTBa VIS TEKYLIEr0 KOHTPOJIsl yCIIeBaeMOCTH,
NPOMEeKYTOYHOM aTTeCTAIUM 110 UTOraM OCBOCHUS JUCIUNIMHBI

6.1. Buabl camocTOSITeIbHOM PadoThI CTy/IeHTA:

- UI3y4YEHHE  TEOPETHMYECKOro  MaTepuajia [0  KOHCIEKTaM  JIKUUH U
PEKOMEHJOBaHHBIM  Y4€OHBIM  TIOCOOMSIM,  MOHOTrpaduyecKo  yueOHOU
JUTEpaType, COPaBOYHBIM UCTOUYHUKAM;

- U3yUYEHHE TEOPETUUECKOI0 MaTepuaja ¢ UCIOIb30BAHUEM UHTEPHET- PECYPCOB —
BHJIEO JICKLIMI IO ONTHKE;

- CAMOCTOATENIBHOE M3YYEHHE PsiJla TCOPETUYECKUX BOIPOCOB, BBIJICIICHHBIX B
MporpamMMe AUCHUIUIMHBI, HEPACCMOTPEHHBIX Ha JIEKIUAX;

- BBITNIOJIHEHHWE KOMIUIEKCA 3aJaHUM TEOPETHUYECKOTO XapaKTepa, PacueTHBIX U
rpaduyecKuX 1Mo BCeM paszjeaM JUCIUILUINHBL

- pellileHre PeKOMEHIOBAHHBIX 3a71a4y U3 COOPHUKOB 3aJ1a4 10 ONTHKE;

- UI3yUYEHHE TEOPETUYECKOTO MaTepuajga IO METOAUYECKMM PYKOBOACTBAM K
(bU3nIECKOMY MPAKTUKYMY TIO OTITHKE.

6.2. Ilopsa0OK BBINOJHEHUS U KOHTPOJIAA CAMOCTOSITEJIbHOM PadoThI

CTY/ICHTOB:

- IPEIYCMOTPEHA €KEHEAENbHAsl CaMOCTOSITENIbHAs paboTa OO0y4arommxcs I10
M3YYEHHUIO TEOPETUYECKOrO JIEKIIMOHHOTO MAaTepHalia; KOHTPOJIb BBIOJIHEHUS
ATOW pabOThI MPETYCMOTPEH HAa CEMUHApaX MO JAaHHOW JUCHUIUIMHE;

- CAMOCTOSITENIbHOE U3YUYEHHE HEKOTOPBIX TEOPETUUECKUX BOIPOCOB, BBIIECICHHBIX
B OporpaMMe  JUCUMIUIMHBI W HEPAaCCMOTPEHHBIX  HA  JICKIUAX,
MpEAYyCMaTPUBAETCS IO MEPE U3YUEHHS] COOTBETCTBYIOIINX PA3J€JI0B, B KOTOPBIX
BBIZIEJIEHBl 3TH BONPOCHI JJISl CaMOCTOATENIBHOTO HW3YYEHHUs; KOHTPOJIb
BBITIOJIHEHUS 3TOM CaMOCTOATENIbHOM paboThl TNPEIyCMOTPEH B paMKax
IIPOMEKYTOYHOTO KOHTPOJIS — SK3aMEHA 10 JaHHOW JUCLHILINHE;

- BBIIIOJIHEHHE U MHChbMEHHOE O(pOpMIICHHE KOMIUIEKCA 3aJaHUuil TeOPEeTHUECKOTOo
XapakTepa, pacyeTHbIX M Tpaduueckux MO BCEM paszAeiaM JAUCLMILIAHBI
MPEeIyCMOTPEHO (PAKTUYECKH €XEHEACNbHO 10 Mepe (QOPMYIUPOBKH ITUX
3alaHUM Ha JIEKUWAX; OPEeAyCMaTpPUBAETCS IHUCbMEHHOE BBINOJHEHHUE ATOU
CaMOCTOSATEIbHON PabOThl C TEKCTOBBIM, BKIIOYas (opmyiibl, U rpa@uuyecKum
oopMJIEHUEM; KOHTPOJb BBIMIOJHEHHUS] JTOM CaMOCTOSITEIbBHOW pabOoThI
MPEAYCMOTPEH NPH 3aBEPLICHUM W3YYEHHUS KaXKIOro paszena AUCUUILIMHBL 110
MIPEACTABICHHOMY B II€YaTHOM BHJIE OTYETY IO 3TOMY BUIY CaMOCTOSITEIbHOM
paboThI;

- peuieHue PEKOMEHJIOBAaHHBIX 3a7ady M3 COOPHUKOB 3aJa4 IO OINTHKE
MIPEANOIIATaeTCs €KEHEENBbHBIM MPH MOATOTOBKE K CEMUHApaM U IIPU YCBOECHHHU
TEOPETUUYECKOT0 JEKIIMOHHOTO MaTepHalia; KOHTPOJIb BBIIIOJHEHUS 3TON paboThl
MPEAYCMOTPEH HA CEMUHAPAX — MPAKTUYECKUX 3aHATHIX;

- U3y4EHUE TEOPETUUYECKOr0 MaTepuaia MO0 METOAMYECKHMM pPYKOBOJCTBAM K
(bu3NYecCKOMY MPAKTUKYMY 1O ONTUKE MPEyCMOTPEH €KEHEEIBHO C OTYETOM O
npoJie’aHHON paboTe Ha 3aHATUIX B (PU3NYECKOM MPAKTUKYME IO OINTHUKE.
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6.3. 3aaHus 1 BONPOCHI IS CAMOCTOATEIbHOI Pa0dOThI CTYACHTOB
no qucunivinie «Onrukay

Bonpocol uz pazoenos memamuueckozo co0epIHcanus OUCUUNTIUHDL:

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

- VYpaBuenus Makcseinna B quddepeHnuansHoi popme.

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

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

- Cros4ue 3JIeKTPOMAarHUTHEIE BOJHBI. Peructpanus cTos4ux 31eKTPOMarHuTHBIX
BOJIH: onbIT Bunepa, usernas ¢ororpadus Jlunmnmana, o0beMHas rojgorpaMma
Jlenucroka.

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

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

- Orpaxenue cBeta MeTajuiiaMu. OTpakeHHE CBETA MOBEPXHOCTHIO METAIIOB.
Koaddunuent orpaxenus metanioB. [ myOnHa NpOHUKHOBEHUS MTPEIOMIIEHHON
BOJIHBI. MI3MeHeHne cOCTOSHUSA MONSIpU3aMK JTUHEIHO MOISIPU30BAaHHON BOJIHBI IPU
OTpaXEHUH MOBEPXHOCTHIO METAJUIOB. DIJUTUIICOMETPHSL.

- Onrtuka aHU30TpONHbIX cpel. [IpenoMieHune cBeTa Ha rpaHHIIE AaHU30TPOITHOM CPEIbL.
[Toctpoenus ['tolirenca ajisi OTHOOCHBIX KPUCTAJIIOB.

- Honspusanumounssie ycrporctsa. [Ipusmel Pomona u Cenapmona. XKunkue
kpuctaiisl 1 KK skpaHsbl.

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

- Unrepdepennus ceera. MutepdepomeTpsl ¢ aeneHuemM no ammntyne. Komsia
Herorona. Uutephepomerp duso.

- HnTepdepomeTpsl ¢ AesneHreM o BoHoBoMy bpoHTy. busepkana dpenens,
ownun3a buite, 3epkano Jlnoiiaa.

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

- Judpaxuus ceera. JludpakiuroHHas peuietrka. Pasperniaroiias ciocoOHOCTh
TU(PPAKIIUOHHON PEIIeTKU U TUGPAKIIUOHHOTO CIIEKTPOMETPA.

- ®uznueckue OIPUHIUIBI ONTUYECKOU rosorpaduu. O0beMHas rojorpaMmma
JleHucroka 1 BOCCTaHOBJICHHE To0orpaduuecKoro n300paxxeHus B O€JI0M CBETE.
Hudposas ronorpadus.

- CKOpOCTh CBeTa U METO/Ibl ee onpenenenud. Jlaboparopusie meToibl duzo (MeTon
npepbiBaHuil ) 1 Pyko ( METOJ1 BpalllaloIIerocs 3epkana ). ACTpOHOMUYECKUE
Metozsl Pémepa (o ciytaukam FOmutepa) u bpannes (meton abeppariuit).
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Ilepeuens 3a0anun 01 camocmoamerbHoOu padomol

3J1el<mpomazuumubte 60JIHbl. mepusauuﬂ ceema

l.

10.

11.

12.

3anucarh ypaBHEeHUss MakcBeijla B MHTErpaibHOW (popme, aTh TOJIKOBAHHE BCEM
¢u3NuecKUM BETUYMHAM, B HEro BXOJSAIINM, U OOBICHUTH (PU3NYECKUN CMBICT
(bopMyI1 — Kakue SIBJICHHS 3JIEKTPOMArHeTU3Ma OHU (pOpMaIbHO OIPEIEISIOT.

C wucnonb3oBaHMEM TEOpPEM, MPAaBWJI M COOTHOLIEHHI BEKTOPHOIO aHauu3a
npeoOpa3oBaTh HHTErpajbHble ypaBHeHHMs MakcBemia B JIuddepeHnuanbHyo

bopwmy.
BoiBectn wu3 ypaBHeHuit MakcBemna B jnuddepeHumanbHoil  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, YIOBJIECTBOPSET
BOJIHOBOMY YPaBHEHHIO.

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

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

BOJIHOBOTO YPAaBHEHUH.
3anucaTb ~ ypaBHEHHE HUAJTMHIPUYECKON BOJIHBI, pacIpoCTpaHsIOIENnCs
NEPIEHANKYIISIPHO OCH X Ja0OpaTOPHON CUCTEMBI KOOPIUHAT.

[Tonyunts ypaBHeHuMs ['enpmronbua Uisi KOMIUIEKCHOW — aMIUIMTYJIBI l}/) (19)
‘W

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

Hcnonb3ys ypaBHeHHMss MakcBeiula MOJYYUTb BBIPaXXEHUE I BEKTOpa YMOBa-

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

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

[Tokazarh, 4YTO NP CIOKEHUU JIBYX OJHOYACTOTHBIX JIMHEHHO MOJSPU30BAHHBIX B
OpTOrOHANLHBIX HAIIPABIEHHUAX BOIHOBBIX Konebanuil £ (z,t)=E , cos(ot —kz+ o, )u

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

[Toka3aTp, 4TO MU CIOKEHUU B3aMMHO HEKOTEPEHTHBIX JIMHEWHO MOJISPU30BAaHHBIX
B OpPTOTOHAIBHBIX HANpPaBICHHUAX BOJHOBBIX KOJNEOaHWH pe3ylbTHpPYIOIIEe
CyMMapHOe Koje0aHHe HMEeT XaOoTHYECKYI0 MOIAPHU3ALUI0, XapaKTEepHYIO Ul
€CTECTBEHHOI'O CBETA.

[Toka3zaTp, 4TO MMPHHA CIIEKTpPa BOJHOBOTO Iyra Av 00paTHO MPOMOPLHOHAIbHA
BPEMEHHOW JUIMTEIBHOCTH Lyra 1., T, ~1/Av. OOOOWMTH 3TO COOTHOIICHHE
MIUPUHBI ~ CHeKTpa Av M JUINTENBHOCTH  Iyrat. Ha  XaOTHYECKYIO

MOCJIEI0BATEIbHOCTh BOJHOBBIX I[yTOB M MOKa3aTh, YTO BPEMs KOT€PEHTHOCTh CBETa
T, OOpaTHO MPONOPLHMOHAIBHA HIMPUHE €r0 CHEKTpa Av, a JUIMHAa KOI€pEeHTHOCTH

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

l.

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

IUDIIEKTPUYECKUX CPE.
BoiBectu popmynel Openens A aMIIUTYIHBIX KO3()PHUIIMEHTOB OTpakeHHs CBETa

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

[loctpouts rpaduku KodQPUIMEHTOB 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 ciiydan, Korna
ny <n, UKorga ny > n,. Cuenarb GU3NUECKUe BBIBOJABI U3 IOCTPOCHHBIX I'PapUKOB

— 00 U3MEHEHUHU COCTOSHHUS MOJISIPU3ALMK CBETa MPU OTPAXKEHUH, O BOSHUKHOBEHUU
(ha30BbIX CABUTOB, O MOJIHOM BHYTPEHHEM OTPaKEHUU.

[loctpouts rpadukn KO3P(GUUUEHTOB OTPaKEHUS U TMPOMYCKaHUS CBeTa IO
MOIIIHOCTH IIy4YKa CBETa — DOSHEPreTUYecKUx Kod(DPUIMEHTOB OTpaXeHUs WU
MPOIYyCKaHUs, Ha TpaHULEe pas3fesia JByX [IHUAJIEKTPUKOB B 3aBUCUMOCTH OT yrja

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

CBETA, U HIUPKYJSIPHO MOJISIPU30BAHHOTO CBETA.
Ucnonb3yst ¢opmynbl DpeHens, MOJYYUTh BBIpAXKEHHUS A1 (Pa30BbIX CIBUTOB
JIMHEWHO TMOJSPU30BAHHBIX BOJH, UCIBITABIIMX IMOJHOE BHYTPEHHE OTPAKEHHE, C
HaIpaBJICHUSIMHU KOJICOAHUN MapasielbHO U NEPIEHIUKYISIPHO MIIOCKOCTH Ma/IeHUs:

Aop(ay) = (p// (og)— (pl (0lg), B 3aBHCHMOCTH OT yIja MaJeHHus O, HPH 3aJaHHBIX
K03(ueHTax IpenoMIeHus Cpef 1y U H, .

N3yunTh NpUHIMIBI pACIPOCTPAHEHNs CBETA B BOJOKOHHBIX CBETOBOAAX HA OCHOBE
SIBJICHUS TIOJIHOTO BHYTPEHHETO OTpaKeHusi cBeTa. BoiBecTu Gopmyiy Uisl YMCIOBOM

alepTypsl ONTHYECKOro BookHa NA = ngsin oy = n12 - n22 , Te N - NOKa3aTelb
IPETOMIICHUS] OKPY’KaroIledl BOJIOKHO Cpensl, O, - Yrosl IajeHus Jyda cBeTa Ha
IIOBEPXHOCTh TOPIIa CBETOBEAYIICH CEpALICBUHBI BOJIOKHA, 1; M N, - NOKa3aTeln
NPEIOMIICHHS CEP/IIIEBUHBI U 000JIOUKH BOJIOKHA, COOTBETCTBEHHO.

[TonmyuuTs BBIpaXKEHMS I aMIUIUTYABI Kojebanuit F,(z) Bo BTOpOil cpeme mpu

IMOJTHOM BHYTPCHHEM OTPaXCHUHN CBCTA B 3aBUCHUMOCTHU OT PACCTOAHUA Z OT I'PaHUIBI
pasacia cpea npu 3aJaHHOM YITJIC HaACHUS Oy M IIOKAa3aTC/IAX MPCJIOMIICHU CpEa 1

I/Inz.
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Onmuka aHu30mMponHvIX cpeo

l.

Ucnone3ys mnpunmun [rolirenca u mnoctpoeHus ['roiireHca 1mOKas3aTb XOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIy4eil cBeTa, MPEJIOMJICHHBIX Ha TpaHHULIE
M30TPONIHOM M aHMU30TPOIHOM OJHOOCHOW Cpel MpPH Pa3IUYHBIX OPUEHTALUAX
ONTHUYECKOM OCH aHU30TPONHOM Cpelbl MO OTHOWICHHWIO K IUIOCKOCTH MHaJACHUS U
TPaHMIIEC pa3zeiia cpen.

[lonyunts ¢GopMyiny [ HWHTEHCUBHOCTH CBETa, MPOIIEIIIET0 Yepe3 CHCTEMY
(momsapoun P1, ¢aszoyro mmactuny @I, monspuzatop P2) B 3aBUCHUMOCTH OT
B3aMMHOM OpHUEHTAIIMU 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 NpoxXOoKJIEHHs W JBOMHOIO JIy4ENpPEJIIOMJIEHUS CBETa B IMpU3Max
Bonnactona u CenapmoHna. [lomyunts BbIpakeHME I yriaa B MeEXAy JIMHEWHO
MOJISIPU30BAHHBIMU JIy4aMHM Ha BBIXOJE TOM WM JPYrod MpU3M B 3aBUCHUMOCTH OT
HoKa3zaTesiell MPeIoMIIEHUs] OOBIKHOBEHHOTO 71, U HEOOBIKHOBEHHOIO n,JTyuell CBETa

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

Humepgepenyua ceema

l.

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

a) METOJ] BEKTOPHBIX JUArpaMM JJIs CJIOKEHUS KOJICOaHUI;

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

1) CnoxeHue CKaaspHBIX KojJeOaHUN - KoJiebaHUsS B CKIAIbIBAEMbBIX BOJIHAX
COBEPIIAIOTCS B OAMHAKOBBIX HAMPABIICHUSAX;
2) CnoxeHHE BEKTOPHBIX KOJIeOaHWW — MEXIy HamnpaBlIeHUSIMU KojleOaHUl B

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

[TomyuuTh BBIpaKEHHE UII WHTCHCUBHOCTH WHTEp(EpPEHIIMH MOHOXPOMATHYECKUX
BOJIH C pa3sHbIMM 4acTOTaMH ®; U ®,. OnpenenuTs, Kakoil 4acTOTONW cpabaThIBaHUs
IOJKeH  o0mamath  (OTOACTEKTOp JJId  HAOMIOACHUS  KapTUHBI  (CHUTHAJIA)
UHTEP(HEPEHIINU BOJH C Pa3IMYHBIMU YaCTOTAMHU.

Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
MOCTPOUTH rpaduk U3MEHEHHSI WHTCHCUBHOCTH UHTEepEPEeHIINU
HEMOHOXPOMATHYECKAX BOJH B 3aBUCHMOCTH OT pa3HOCTH XO/Ja BOMH A B
WHTEep(HEPEHIIMOHHON cucTeMe (MHTEpPEepoMeTpe):

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

0) mpu 3a1aHHOM (HYHKIMHA BPEMEHHON KOrepeHTHOCTH BOJIH Y(A) = exp(— A / [ cz )

Hcnonp3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
paccunMTaTh W TOCTPOUTh H300paKeHWS HHTCP()EPEHIIMOHHONW KAapTHHBI B OIIBITE
Herorona — xonsa Herorona:

a) B MOHOXPOMaTHYECKOM CBETE;
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0) B DoauXpomMaTH4YecKoM cBeTe (OeloM cBeTe BHIMMOIO JHamna3oHa) —
MHTEP(HEPEHIIMOHHYIO KapTHHY MPEACTABUTH B TPAIAIIUSIX CEPOTO U B IIBETE.

6. Hcnonb3ys dhopmyny Dilpu njs UHTEHCUBHOCTU MHOTOJIY4eBOW WHTEep(hEpeHINH B
unteppepomerpe Dadpu-Ilepo M KOMIBIOTEPHYI0 MaTeMaTUYECKyIO MpOrpammy,
Hanpumep  MathCad, mnoctpoutrh  rpa@uku  3aBUCHMOCTH 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 IUIMHBI BOJHEI A IPH 3aJaHHON Pa3HOCTU X0Ja BOJIH B UHTEPHEPOMETPE.

udppaxkyun eonn

1. Ucnonb3ys audpaxuuonnsiii unrerpan ®dpenens-Kupxrodpa m KoMbroTepHYIO
MaTeMaTH4eckyro mporpammy, Hampumep MathCad, mnoctpouts rpaduk
U3MCHEHUsT WHTeHCUBHOCTH [(z) B mone audpakmmm cBeta Ha KPYIJIOM
OTBEPCTUM B HENPO3PAYHOM DHKpPAHE BJIOJIb ONTHYECKOM OCH Z B HUHTEpBaje
Az =z, —z, , COOTBETCTBYIOIMM N3MECHCHHUIO Yucia 30H DpeHesst B OTBEPCTHH

or 15 no 0.5: z; - 15 308 @peHensa B npenenax oreepcTus; 2z, - 0.5 mepsoit

30HBI DpeHens B npefesiax OTBEPCTHS.

2. Hcnonb3ys KOMIBIOTEPHYIO MaTeMaTHYECKylo mporpammy, Hanpumep MathCad,
MOCTPOUTH rpaduku HOPMHUPOBAHHOMN MHTEHCUBHOCTH cBeTa
1 (sin oc)/ 1 (sina =0) B kaprune audppaxuuun DpayHrodepa napamIeaIbHOTO
My4yKa CBETAa Ha aMIUIMTYAHON AMQPPAKIIMOHHON penieTke A pa3InyHOro Yucia
mene pemwerkn: N=1, N=2, N=3, N=5,N=10, N=30, u 1.1

3. Ucnonb3ys rpaduueckoe nmoctpoeHue Uisl pacnpene’eHis HHTEHCUBHOCTU CBETa
B KaptuHe nudppakunu PpayHrodepa Ha audpaKUUOHHOW pelIeTKE MPOBECTH
UCCJIEIOBAaHUE M OIpEAETUTh HEOoOXOJUMOE YHCIO MTPUXOB PEIIETKH JUIs
paspelieHns CIEeKTPaJIbHBIX JUHUI HaTpUeBOro aybiieTa BO BTOPOM MOPSJIKE
TG PaAKIUH.

4. Pazpabotarb M HApUCOBATh C UCIOJIb30BAHHEM KOMIIBIOTEPHOIO IpaUuecKoro
penaktopa, Hanpumep, CorelDraw, onTuyeckyio cxemy 3alUCH TOJorpamm B
CXOASIIMUXCS OOBEKTHOM M OMOPHOM ITydkax cBeTa. OmpeneiauTb HeoOX0IuMyIo
MPOCTPAHCTBEHHYIO pa3penayo CIIOCOOHOCTH doToaeTekTopa
(boTtomnactunku, ¢GOTOTEpPMOITIACTAKA U T.A., MaTpUYHOrO (OTOAETEKTOpA),
UCIOJIb3YEMOI'0 JUIsl 3alllCH  aHAJOTOBOM M IM(POBOM TrojIorpaMMBbl 1O
pazpaboTaHHOW cXeMe C Yy4eToM VyIJOB TMaJeHHM My4ykKoB CBeTa Ha
dboToperucrparop.

5. HapucoBarh cxeMbl BOCCTAHOBJIEHHMSI C aHaJIOrOBOW TOJOTpamMMbl OOBEKTHOU
BOJIHBl CBeTa W HAOMIOACHHS MHHUMOTO M JCHCTBUTENBHOIO W300paKeHUIt
oOBeKTa.

Monexkynapnaa onmuxa. Henunennaa onmuxa

1. Knaccuueckas snekTpoHHas Teopust gucrepcur. CaMmoCcTOsSTENbHO:
DKcrnepruMeHTaIbHble METO/IbI HCCIIEIOBaHMs aHOMaJIbHOU nucnepcun. Meroa
CKpellleHHbIX pu3M. UHTeppepeHunonnsiii Meroa. Meton "KprokoB"
PoxnectBeHnckoro.

2. DddekT BpalmieHus HarpaBieHUs (IIOCKOCTH) TOJIApU3AIUU TTPU
pPacipoCTpaHEHUH CBETA B BEILIECTBE.

3. CamocrostensHo: OnbiT @penens. Caxapomerpus. [lonspumeTpsl.

Onmuka osuxcyuwjuxca meJ

4. CKOpOCTb CBETa U METO/IbI €€ OMpeIeieHus. ACTpOHOMHYECKHEe MeTo bl Pemepa

(no cnyraukam FOnurepa) u bpamies (meton abeppaiuii).
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Jlaboparopusie MeTonbl ®uzo (MeTon npepbiBanuil ) 1 Dyko ( MeTox
Bpaiatomierocs 3epkaia ). CoBpeMeHHbIE Ta00paTOPHBIC METOIBI ONIPEACIICHHS
CKOpPOCTH CBETA.

6.4. KonTpoJbHbIe BONPOCHI U 3aJaHUA I IPOBEICHUS TEKYIIEero KOHTPOJIs
6.4.1. Bonpocsl 1J1 IPOBe/IeHUs] TEKYLIEro KOHTPOJIA MO0 JeKIHOHHBbIM
3aHATHAM

Paszgen 1: DaeKTPOMArHUTHBIC BOJHBI ONITHYECKOI0 JHANA30HA.

Honspuszanusa ceera

1. Onpenenenue abCoOMOTHOTO NoKa3artens npenomieHus. Cesi3b n C €.

BonnoBoe ypaBHeHue.

VYpaBHEHUS TUIOCKON U chepruecKoil MOHOXPOMATHYECKUX BOJIH.

JlInHa BOJIHBI, 4aCTOTa, BOJTHOBOM BEKTOP, (pa3a BOJIHBL

3anuch ypaBHEHUS BOJIHbBI B KOMIUIEKCHOM BHe. KoMIUIekcHast aMIUIUTyJa.

VYpaBHEHUE KBa3UMOHOXPOMATUYECKON BOJIHBI.

I'paduueckoe npepcraBieHUe KBa3UMOHOXPOMATHUECKUX KOJIeOaHuil.

CrnexTpanbpHOe mpecTaBieHune konebanuii. Miurerpan dypee.

CBs3b BPEMEHH KOT€PEHTHOCTU € HIMPUHOM YAaCTOTHOTO CIIEKTpa. /[ImHa BOIHOBOTO

yra.

10.00beMHasl MJIOTHOCTh JHEPrHMM 3JI. MarH. BoJiHbL. Bexktop VYwmosa-IloitHTHHTa.
HMHTEHCUBHOCTD CBETA.

11. Jucniepcus BemiectBa. ['pynnoBasi 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 momyuyeHus JMHEWHOW W KPYTOBOHM IOJSPU3ALMM BOJIHBI NPU HAJO0KCHUHU
JIBYX OPTOTOHAJIBHO JUHEHHO MOJIIPU30BAHHBIX BOJIH.

WA R WD

Paszgea 2: OTpaxkeHnune U npejioMJIeHHe CBeTa

I'pannuHbIe yCI0BYS ISl TAJAIOIIET0, OTPAKEHHOIO U MPEIOMIIEHHOTO MOJIEH.
3aKOHBI OTPAXKEHUS U IPETOMIICHHUS.

[IpenenbHbIi yros MOJHOTO BHYTPEHHETO OTPAXKEHHUS.

®dusnueckuit cMbIc popmyn OpeHens.

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

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

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

NS =

8. I'padukm nns sHepreTrueckux Ko3(GUIMEHTOB OTPaXXEHUsS IPU 1, < 7, .

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

10. YcnoBue bprocrepa.

11. KoaddunueHt oTpaskeHus Npu NpOU3BOJILHOM a3UMYyTe JUHEHHON MOJIIPU3ALIUH.

12. KoadduimeHT oTpaskeHus JUisi ECTECTBEHHOTO CBETA.

13.Iloryuenne KpyroBod NOJSIpU3aUMU IIPU  TIOJHOM BHYTPEHHEM OTPAKCHHH.
[Tapamnenenunen @penens.

14. ITonapu3anus cBeTa Ipyu OTPAKEHUU OT METAIIA. DITUIICOMETPUS

Paszaen 3: OnTtuka anusorponubix cpea. Kpucraanoonruka
1. AnuzorpomnHas cpena. JudiexkTpuyueckas MpOHUIIAEMOCTb JJIsl aHU30TPOIHOM CPEbI.
2. Ontuyeckasi 0Ch, IMTABHOE CEYEHUE KPUCTAILIIA.
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3. Cxemaruueckoe H300pa)K€HHE BOJHOBBIX IOBEPXHOCTEH TOYEYHOTO MCTOYHHMKA B
OJIHOOCHOM KPHUCTAJLIE.

[Ipumep noctpoeHus ['roiireHca Ha rpaHuLle aHU30TPOITHOM CPEJIbI.
VYpaBHeHue a1 (Ha3oBoi CKOPOCTH BOJIHBI B OJTHOOCHOM KPHUCTAJLIE.
YpaBHEHME 15 Ty4E€BOUW CKOPOCTH BOJIHBI B OTHOOCHOM KPHUCTAJLIE.
[Tosstpon.

da3oBas mIacTUHKA Ag/4.

9. ®da3oBas miaacTUHKA Ay/2.

10. 3akon Mauroca.

11. ITpuzma Huxos.

12. ITpusma Bonnacrosna.

13. ®oToynpyrocts.

14. 3ddext Keppa.

XN

Pa3nen 4: Uurepdepennus ceera

1. YpaBHeHue unteppepeHurnr MOHOXPOMAaTHYECKUX BOJIH.

['padvik MHTEHCUBHOCTHU CBETA B MHTEP(PEPEHLIMOHHON KApTUHE B 3aBUCUMOCTH OT

Pa3HOCTH X0/1a BOJIH.

CBs13b pazHoCTH (a3 U pa3HOCTHU XOJa BOJIH.

VYcnoBust 115 pa3HOCTH (a3 ¥ pa3HOCTH XOJAa BOJH I max U min HHTepdepeHun.

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

Cxema unrepdepomerpa Maxa-llenaepa.

Cxema unrepdepomerpa FOnra. Ypasaenue st nepuoaa nosnoc FOura.

Panuyc npocTpaHCTBEHHOM KOT€peHTHOCTHU CBETa. Y ClIOBUE HAOIIOAEHHS T0JI0C

IOnra.

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

10. CooTHOILIIEHNE MEKTy PA3HOCTHIO X0/1a BOJIH M JNIMHOW KOT€PEHTHOCTH JIJIS
Ha0JI0/IeHU ABJICHUS UHTEP(EPEHIINH CBETA.

11. Cxema unrepdepomerpa @adpu-Ilepo.

12. YpaBHenue Diipu AJisl 3aBUCUMOCTHA UHTEHCUBHOCTH B MHTEP(EPEHIIMOHHON KapTHHE
OT pa3HOCTH (a3 uHTepPepupyomux gydeit B unreppepomerpe @adpu-Ilepo.

N

PN R W

Pazgea S: Iudppakuusa cBera

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

2. Nnrerpan ®@penens-Kupxroda — popmanbHoe BrlpakeHue npuHuna I roirexca-
Openens.

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

4. Cxonbko 30H DpeHens yKIaabIBaeTCs B Mpeeax Kpyriaoro OTBEpCTUs s
OTpeIeIEHHOTO MOJI0KEHUs TOUKH HaOI0oaeHusl P kKapTuHb! qudpakuun OJIMKHETO
TIOJISL.

5. HapucoBath BEKTOPHYIO AMArpamMmy JUisl aMILTUTY bl OIS B AUPPAKITTOHHON
kapTuHe DpeHens Ha KPYrioM OTBEPCTUH VIS S OTKPBITBIX 30H DpeHens.

6. YcnoBue Ui min B AU pakiimoHHol kapTuHe @payHrodepa Ha HIeIu.

7. BelpaxkeHue 1S yTI0BOM pacXOAUMOCTH IIydKa CBETA.

8. YcnoBue riaBHbIX max aAudpakuuy cBeTa Ha JUPPAKIIMOHHON peleTKe.

9. Pazpemaromas cnocoOHOCTh AUGPPAKIIUOHHON PEIICTKH.

10. OnTrueckas cxema 3arycH rojaorpaMMBl.
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11. Ycnosue bparra mis audpakiimOHHOTO MOPsiKa Tudpakiuy cBeTa Ha 00BEMHOMN
IU(PPAKIIMOHHON pELIeTKeE.

Paszngea 6: MoJiekyJasipHasi ONTHKA

1. Ionstpuzanust cpesibl Ipu paclpoOCTPAHEHUHU B HEW CBETOBOM BOJIHBI.

2. SIBneHue nucnepcuu cBeTa B cpeje. BennunHa aucnepcuu.

3. YpaBHenue Penes ajist rpynmnoBoil CKOPOCTH CBETA B CPEJIE.

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

5. DneKkTpoHHAs TEOPUSI TUCTIEPCUH. Y PpaBHEHHUE JABMKEHUS OCLMIUIATOPA BO BHELITHEM
MEPEMEHHOM AJIEKTPUYECKOM TIOJIE.

6. HopmanbsHast 1 aHOMalnbHas Aucnepcus cBeta. JlucrnepcuoHHbIe KPUBBIE — KPUBBIE
3aBHCHMOCTH TMOKa3aTes MPEIOMIICHUS (CKOPOCTH PacIpOCTPAHEHUsI CBETA) OT YACTOTHI
(ATTMHBI BOJTHBI) BJIaJU ¥ B 00JIaCTH MOJIOCHI MTOTJIOIICHUS CBETA.

7. Db dexT moBopoTa HaMpaBICHU JIMHEHHON MOJSPU3AINH CBETA B CpeJie B MAarHUTHOM
nosie — 3 dext Dapanes.

8. EcTecTBeHHOE BpalllcHHE HAMPABICHUS TOJSpHU3AIMK CBeTa B cpefe. [lomsapumerp.
9. DddekT monsipuzayy CBeTa MPHU €ro paccesHuu. MoJieKyIsIpHOE pacCessHUE CBETa.
Pasgen 7: OnTuka IBUKYIMUXCH TeJl

1. CkopocTh cBeTa B BAKyyME U B Cpeaax.

2. Metoap! onpesieieHns CKOPOCTH CBETA.

3. Bausinue nBkeHus cpenbl npu HabmoaeHnn naTepdepenimu ceera. OmsiT Ouzo ¢
JBIDKYIICHCS AKUIKOCTHIO B KOJIBIIEBOM HHTEp(epomMeTpe.

4. 3¢pdexr Canbska. KonplieBoii uarepdepomerp Canbsika. ONTHUECKUNA THPOCKOTI.

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

5. Dddext [omiepa B ONTHKE.

6. I3MeHeHne 4acTOThI CBeTa Mpu AUGpakiuK Ha ABUKYIIEUCS TUPPAKITTOHHON
perieTKe.

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3a1aHN AJISl IPOBEICHHUA TEKYyLIero
KOHTPOJIS 110 Ja00PATOPHBIM 3aHATHAM

I'eomeTpHuyeckasi onTuka

1. Hanumure 6e3 BbiBoma oOury0 GOpMylly TOHKOW JIMH3BI M TMOSCHHUTE CMBICI BCEX
BEJIMYMH, BXOAIINX B HEe.

2. PaccmoTrpuTe pasnuuHble Ciy4au IOCTPOEHHUS XoJa Jydeld B coOMparomux U
paccenBaroluX JIMH3AX.

3. Kakumu wmeromamu omnpenensitoTcsi (OKYCHbIE pacCTOSHUSA JIMH3 B HacTosAUleH
pabore?

4. Kakue Buabl abeppaluii CynecTBYOT?

5. Kak Oyzmer Bectu ce0d mnapajuleNbHbI My4OK HEMOHOXPOMAaTHYECKOTO CBETa,
MPOXO/JIs Yepe3 TOHKYIO JTUH3Y?
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6. byayt nu nepecekaTbCs B OAHOW TOUYKE MapaJIeIbHO NAJalolye Ha PEAIbHYIO JIMH3Y
nyun? Kakue u3 nydeil nepecekyrcsi Oimxke K JuH3€e: Oojiee yJIajeHHbIE OT IJIaBHOM
ONTHUYECKON OCH WJIM MEHEE yIaJICHHBIE?

7. UTO U3MEHMUTCSA y TOHKOU JIMH3bI, €CJIU C OJJHOW CTOPOHBI €€ HaXOAUTCA BO3MYX, a C
Ipyrou — Boja?

8. Tloctpouts X071 Jdyuel B uaealbHON JIMH3E B CIydasiX, KOrjaa u3oopaxenue Oyaer: 1)
YBEJIMYEHHbIM; 2) yMEHbIIEHHbIM; 3) TmpsMbM; 4) TEpeBEepHYThIM; 5)
nercTBUTENbHBIM; 6) MHUMBIM. Kak pacnojiokeHbl MpU 3TOM JPYr OTHOCHUTEIBHO
ApyTra MpeaMerT, JUH3a U ee POKyChI?

9. Kak ux OLEHHUTH IO JaHHBIM U3MEPEHUI painyChl KpUBU3HBI IOBEPXHOCTEN JIMH3bI?

10. Onenure yrisl MEXIy ONTUYECKOW OCBIO M JIy4aMH B BalleM 3KCIepuMeHTe. MOoKHO
JU CUYUTaTh TaKue JIyud mapakcuaibHbiMU? IlpumuTe BO BHUMaHUE KPHUBU3HY
ITOBEPXHOCTEM JINH3.

11.KakoBbl OCHOBHBIE OTJIWYHUA UICATBHOW ONTHYECKON CUCTEMBI OT peasibHOM? Kakue
W3 HUX BBl HAOJIIOAIM HA OnbITe?

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

13.B 4eM CymHOCTh TEOPHUH UACANBHOM ONTHYECKON cucTtembl? Kakumu nmapameTpamu
XapakTepu3yeTcs UeajabHas ONTHYECKas cucreMa?

14.lpuBenute mnpumep TrpadUUEcKOro IOCTPOCHUSI H300pa’)k€eHUHM B ONTHYECKOM
CUCTEME, UCIIOJb3Y €€ KapAUHAIbHBIE TOUKH.

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

16.ITosicuTe, KakuM 00pa3oM ABJIeHHE TU(PAKIUU CBETA OTPAaHUYMBAET pa3pelIatonyIo
CIOCOOHOCTh ONTHYECKUX CUCTEM.

17.Kakyio BelIMYMHY HNPUHUMAIOT B KAayeCTBE MeEphl pa3pellaromieid CcrnocoOHOCTH
ONTHUYECKUX CUCTEM?

18.B 4yem cocTouT MEeTOj MPaKTUYECKOTO OMpPEACNICHMs pa3peliarliel crocoOHOCTH
ONTHUYECKON CUCTEMBI?

19. C noMomibto Kakux (opMys MOKHO BBIYUCINUTH YBEIMUEHHE OObEKTUBOB 3pUTEIbHON
TpyOBI U MUKPOCKOTIA, a TAK)KE YBEIMUEHUE OKYJIspa?

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

21. 0T KaKuX MapamMeTpoB 3aBUCUT YBEIUUYECHHUE 3pUTENbHON TPYObl U MUKpOCKOTA?

22.Kak MOeT ObITh U3MEPEHO PACCTOSTHUE HAWIYYILEro 3peHus?

23. KakumMu MeTOAaMH 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 TIPEJIOMJICHHUS W  TOSCHUTH  (PU3WYECKHN  CMBICT
OTHOCHUTEJIBHOTO U a0COJIIOTHOTO MOKa3aTesIel MPEeIOMIICHHUS.

27.CdopMynupoBaTh YCIOBUS, MPH KOTOPHIX HaOMIOMaeTCsl TMOJHOE BHYTPEHHEE
orpaxenue. I[lomyuuts Gopmyny Uisi ONpeAeseHUs MpeneiabHOro Yrja IOJHOIO
BHYTpEeHHEro oTpaxkeHus. OOBSCHUTH 3aBUCUMOCTb BEJIMYUHBI IPEACIBHOTO YIJa OT
JUIMHBI BOJIHBI.

28.Tloctpouts xon unyueid B pedpakromerpe HNPD-22 npu MOHOXpPOMATHUYECKOM
ocBeleHnd. Kakyro poiib Urpaet B npubope KOMIIEHCATOP TUCTIEPCHH?

29.Kak dopmupyercs uzoOpaxkeHue B (POKaIbHON MIOCKOCTH 3pUTEIBHON TPYyOBI MpHU
OCBEILIEHUU OeJIbIM CBETOM?
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30.TTouemy B pedpakTOMETpe HENb3sl BECTU HU3MEPEHHs MpeleNbHOro yria 0e3
3putenbHON TpyObI? KakoBa ee posb?

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

Crnekrpockonusi

1. IToctpouTh X0x Iydel B CHEKTPOTOHUOMETPE.

2. OOBSACHUTH aBTOKOJJIMMALMOHHBIN CITOCOO YCTaHOBKH 3pUTEIBHON TPyOBl HA

0ECKOHEYHOCTb.

OOBACHUTD METOAMKY U3MEPEHHUS yIla HAUMEHBIIETO OTKIOHEHUSI.

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

5. Uro Takoe pasperniaronias cuiia cekTpaibHoro npubdopa? Yem onpenensiercs
pasperniaroias cujia mpuOopoB ¢ MPU3MOL?

1. Ha yem OCHOBaH Kau€CTBEHHbBI CIEKTPAIbHBIN aHATU3?

2. Tlocrynarel bopa, cxema ypoBHe# sHepruu aTtoma. llepexonbl ¢ u3IydyeHUEeM U

MOTJIOLIEHUEM.

OnTuyeckas cxema CIeKTpalbHOro Mpudopa U Ha3HAUYEHUE OTAEIbHBIX Y3II0B.

4. Kak popmupyetcst u3odpaxeHrne BXOIHOH eiu B (POKATbHON MIOCKOCTH O0OBEKTHBA

Kamephbl?

KakoBo Ha3HaueHue npu3Mbl?

6. OCHOBHbBIE XapaKTEPUCTUKH CIEKTPaJIbHOTO MpUOOpa: AUCIEPCHs, paspeliaronias
CIIOCOOHOCTB, CBETOCHJIA.

7. OnTtuyeckas cxemMa MOHOXpomaropa YM-2. JleiicTBre NpU3MBI IMOCTOSSHHOIO yria
OTKJIOHeHHS (TIpu3Ma A6Ge).

HNurepdepenuus ceera

1. Jlath onpeneneHue nHTEpGEpPEHITUN.

2. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOAHUN W BOJH U UX (PU3MUECKU CMBICH (4acToTa,
MepHoJ, KpyroBas 4acToTa, BOJHOBOE YHCIIO, CKOPOCTb PACIPOCTPAHEHUS BOJIHBI,
JUTMHA BOJIHBI, aMILIUTYAa, (a3za).

3. CnoxeHue rapMOHUYECKUX KoJieOaHUil. Y CIoBUS MakCUMyMa U MUHUMYMa SHEPrUu
CyMMapHOro KojeOaHusl.

4. BeiBoa (hopMyIibl, CBA3BIBAIOIIEH Pa3HOCTh (a3 ¢ pa3HOCTHIO XO/a.

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

6. KakoBa onTuueckas cxeMa U METOAMKAa MHTEPPEPEHLMOHHOTO KOHTPOJIS KadecTBa
ONTHUYECKUX JeTaJIen?

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

8. Ilomyunre MaremaTnueckoe ycliOoBUE HHTEPPEPEHIIMH CBETOBBIX JIydeil B BO3IYIIHOM
3a30pe MEX1y MPOOHBIM CTEKJIOM U UCTIBITYEMOH JETaJIbIO.

9. Haiite onpeneneHue oOmEHd M MECTHOW OMMOOK U TOSICHUTE TMOPSAIOK HX
HaXO0XJICHUS HA KOHKPETHBIX MpUMepax

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

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

12.Yrto Takoe Bpems paspeuieHus: GoTONprUeMHHKA ?

13.YTo Takoe BpeMs U JyIMHA KOT€PEHTHOCTH?

14. ITocTpouTs X01 Jiyueil B unTepdepeHIonHoi cxeme FOnra.

15. [TonyuuTs pa3HOCTh X0J1a OT JBYX KOI€PEHTHBIX HCTOYHUKOB.

16. ChopmynupoBath ycnoBUs MAaKCUMyMa U MUHIMYMa HHTEHCUBHOCTH B
UHTEPPEPEHLIMOHHON KapTHHE.

98]

98]

N
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17.1loueMy mpu wucnonp3oBaHuu B cxeme HOHra Jasepa, mepBOro OTBEPCTHS S HE
HYKHO?

18.YTo Takoe pannyc MpoCTPaHCTBEHHON KOT€pPEHTHOCTH?

19. [Monyunts Gopmyiy Juisl pacdeTa pa3HOCTH XOJa OT JABYX KOT€PEHTHBIX MCTOYHHMKOB
CBETA.

20. ChopMynupoBaTh YCIOBHS MaKCUMyMOB M MHUHHMMYMOB WHTEHCHUBHOCTH CBETa B
UHTEPPEPEHIIMOHHON KapTHUHE.

21.Tlonyuuts hopmymy g onpeneneHus nepuoaa cxemsl FOnra.

22.1louemy mpu ocBenieHun mened B cxeme KOHra cBeToMm ¢ B3aMMHO OPTOTrOHAJIBHOM
noJispu3alyend HHTepPepeHIInst OTCYTCTBYET?

23.Yem  orpaHMYMBAaeTCs  YMCIO  HAOMIOJAeMbIX  MOJIOC B JBYXJy4eBOH
UHTEpPEPEeHLIMOHHON KapTruHe?

24.YeMm BBI3BIBAIOTCS CMENIEHUS UHTEP(PEPEHIIMOHHBIX T10JIOC?

JAudpakuus ceera

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

2. Yewm ompenensieTcss YUCI0 MaKCUMYMOB, IIPAKTUYECKH HAOII0aeMbIX B cllydae ABYX
niesnen?

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

4. Yewm ompenensieTcsl BEJIMUMHA BBOJAUMON KOMIIEHCATOPOM Pa3HOCTH xoAa?

5. Ha yem ocnoBan npunuun aeicteus npudopa JINP-2? Kakue BennuuHbl MOTYT OBITh
M3MEpEHBI € MTOMOIIBIO 3TOT0 Mpudopa?

6. Kakum obOpazom ocyuiecTBisieTcsi HabmoieHue JUPPAKIIUOHHON KAPTUHBI B TaHHON
pabote? KakoBo HazHaueHUE UITUHIPUIECKOTO OKYJIsipa’?

7. HudpakunoHHas pemeTka Kak CHEKTpalbHBIA mTpuOOp. VYcCiOBHE TNIaBHBIX
MaKCUMyMOB, MHTEHCUBHOCTb CBETa B IJIaBHBIX MAaKCUMYyMaX, PacCTOSHUE MEXKIY
IJIaBHBIMU MaKCHUMyMaMU Il CBETA C Pa3IMYHbIMU JUTHHAMH BOJIH.

8. KakoBa aMmimTyna CyMMapHOW BOJIHBL, NPUXOAAIIEH OT OJHOM WIEIU B
MIPOU3BOJIBHYIO TOUKY 3KpaHa? Kak CKJIaJbIBatOTCSl BOJIHBI OT Pa3HbIX LIEIEH?

9. U3o06pa3ute rpaduyecku pacnpeaeieHne HHTEHCUBHOCTH MpH JU(paKIMU CBETa Ha
PELIETKE C U3BECTHBIM YHCJIOM IIEJIEW U 3aJaHHBIM OTHOIIEHUEM NIEPUOA PELIETKH K
HIMPUHE LIEIH.

10. [IpeaenbHas mmprHa rI1aBHOTO MAKCUMYMa. Y CJIOBHE pa3perieHus OIu3KuX
CHEKTpaJIbHbIX TUHUH. Pa3pemaromas cnocoOHOCTh NU(PPAKIIMOHHON pEIIeTKY.

11. BeiBectu popMyJibl 1UIsl pajyca 30HbI U €€ TUIOLIa/IH.

12. CpaBHUTh MHTEHCUBHOCTHU CBETA B TOUKE P MpH MOJTHOCTHIO OTKPHITOM OTBEPCTUHU U
IIPU OTKPBITOM ITOJIOBUHE NIEPBOMl 30HBI.

13. Kak OyneT BIMATH Ha pe3yibTaThl U3MEPEHUI YBETUYEHHE TUaMEeTPpa TOUEUHOM
aradparmel B GOKaIbHON MIIOCKOCTU KOJTUMAaTOpa?

14. Ou1leHUTh MOTPENTHOCTD U3-3a MPEANOI0KEHUN 0 MATIOCTH (POKYCHOTO pacCTOSTHUSA f,
Y BEJTUYUHBI AB OTHOCUTEIBHO b.

[Moasipusanus cBera

1. TloscauTe mpuHUMN AeicTBUs Npu3Mbl Hukoss. Kakasg yacth 3HEprum maaaromiero
CBeTa  MNPOXOJMUT  4Yepe3  npusMmy  Huxons, €CIM  TaJalolIMi  CBET:
a) TMHENHO MOJISIPU30BaH, 0) HIUPKYISIPHO MOJISPU30BaH, B) €CTECTBEHHBIN?
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2. Hapucyiite xon jy4yeil B MOJYTEHEBOM caxapuMeTpe (C yKa3aHHWEM HallpaBJICHUS
KoJIeOaHUH AIEKTPUIECKOTro BekTopa). Kak mose 3penus pasznensercs Ha IBE 4acTH?

3. Kak oObscusiercs B Teopun OpeHens sBIEHUE BpallleHUs IJIOCKOCTH MOJSpU3ALUU
CBETa B ONTHYECKH AKTUBHBIX BeUIECTBaX?

4. BeiBeaute ¢GopMyily Ais yIriia MOBOpPOTa IJIOCKOCTH MOJSPHU3ALUMU B ONTUYECKU
aKTUBHOM cpeje.

5. JHaiite ompezaeneHue JIMHEHHO MOJIIPU30BAHHOTO, E€CTECTBEHHOTO M YacCTUYHO
noJispu3oBaHHOro cBera. Kakum o0Opa3oM MOXHO BBIJACIUTH JIMHEHHO
MOJIAPU30BAHHBIN CBET U3 €CTECTBEHHOT0?

6. [laliTe ompeneneHue >JUIMNTHYECKHU MOJISpU30BaHHOTO cBera. Kak Bo3HMKaeT u
KaKUMH MapaMeTpamMy XapakTepHU3yeTcsl SJUIMIITHUECKH MOJSIPU30BaHHbBIN CBET?

7. Kak u3zMeHsieTcs 3JUIUIIC MOJISIPU3ALMU: a) TP U3MEHEHHUH cABUra (a3 UCXOIHBIX
KoJebaHui & ; 0) MpU U3MEHEHUW OTHOIICHUS aMIUIUTYJ MCXOJHBIX KoJeOaHUU
B/A.

8. Uem ompexnensieTcs HampaBieHUE BpalleHHUs BEKTOpa E B SIIMITHYECKH
MOJISIPU30BaHHON BOJIHE?

9. Kakue xapaKTepUCTUKM DJUIMIICA TOJSPU3ALUU MOKHO OINpPEAETUTh METOJA0M

Bpalaromerocsa aHanmaTopa?

10. O6bsicHUTE, KaKk IEHCTBYET IUIACTHHKA 1/4 B KaueCTBE KOMIICHCATOpa CIIBUTa

8.

¢bas.

Onumure CXEMY BKCHGPI/IMGHTaHBHOﬁ YCTAHOBKH W HA3HAYCHHEC OTACIBHLBIX €C
DJIEMCHTOB.

HckyccTrBeHHAs aHU30TPONUA

l.
2.

Nowe

8.
9.

Hapucosars cxemy nis uzmepenus sgpdexra Keppa.

Hamucars dhopmyny, cBsizbiBarolyto moctosiuuyto Keppa ¢ paznocteio ¢as
OOBIKHOBEHHOTO 1 HEOOBIKHOBEHHOTO JTyUeH.

Kak otnuunts 3pext Keppa oT uckyccTBEHHON aHU30TPOIUU MTPU MEXAHUYECKUX
nedopmarusx.

Teopus JlanxxeseHa.

3aBUCUMOCTb IOCTOAHHOU Keppa oT TemnepaTypsl.

Teopus bopha.

UeM 0OBSCHSIOTCS pa3inyus B 3HAUCHUAX NOCTOsHHOM Keppa /i BelecTB, UMEIoLuX
OJM3KHME 3HAaUEHHS TTOCTOSSHHBIX MOMEHTOB U MOJIIPU3YEMOCTEN.

OOBACHUTDH ONBITHI IO U3MEPEHUIO UTUTENLHOCTH cyliecTBoBaHus 3P dekra Keppa.
[Tpumenenune 3¢ dexra Keppa.

IHorgomenue cBera

1. Cnenaiite BbIBOA 3akoHa byrepa. IloscHute Qu3anueckuii CMbICT W TPaHUIIBI

MPUMEHUMOCTU AU PEepeHIHNATBHOIO U UHTETPAIbHOIO 3aKOHOB TMOTJIOIIEHUS CBETA.
Bo ckonpko pa3 ocnaOmnsiercs HMOTOK CBeTa B CIOE BELIECTBA, €CIM ONTHYECKas

IJIOTHOCTH paBHa D?

(OM-56). Kakum metogoMm B npudbope ®M-56 nosie 3peHus AenuTcs Ha ABE 4acTu?

dDoroMeTpus

Hapucyiite ontrueckyio cxemy U 00bACHUTE MpUHLIMI JeicTBUd npudopa GIK-561IM

1. HazoBuTe oOCHOBHBIE (HOTOMETPUYECKHE BEJIMYMHBI — CHJIA CBETA, CBETOBOW IOTOK,

OCBEIIEHHOCTb, APKOCTh U UX €TUHHIIBI.
2. Kakue UICTOUHHMKH CBETa MOTUUHSAIOTCS 3akoHy JlamGepTa?
3. Chopmynupyiite 3akoH JlambepTa.
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4. OObsicauTe npuHUUI padboTsl poTomerpoB XKomu u Jlrommepa - bpoaxyna.
5. Hapucyiite cxemy JTuHEHOTO (hOoTOMETpA.

6.5. KonTpoJsbHbIe BONPOCHI U 3aJaHUA JJIA IPOBEIeHHUS MPOMEKYTOYHOM
aTTecTaAllUM 10 UTOraM OCBOEHHSI JUCHUILIUHBI - IepeYeHb
IK3aMEeHAIMOHHBIX BONPOCOB:

1. YpaBuenus MaxkcBemnna. BoiHOBoe ypaBHeHHe. Y paBHEHUE BOJIHEBL. [1nockas
MOHOXpoMaTuyeckasi BoiHa. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI 1 BOJIH U UX
(bu3nUecKuil CMBICIL.

2. VYpaBHeHUs IJIOCKOU, chepruuecKor U HMINHAPUYECKON BOJIH. ['ayccoB My4oK cBeTa.

3. llpencraBieHne MOHOXPOMATUYECKUX BOJIH B KOMIUIEKCHOM BUJie. KoMIutekcHast
aMIUTUTY/Ia BOJHOBOTO MOJIsL. Y paBHEHUE [ 'ebmrosbua.

4. llonepedHOCTh 3IEKTPOMArHUTHOM BOJIHBL. B3auMHast OpueHTanusi BOJIHOBOTO
BEKTOPA, BEKTOPOB JIEKTPUYECKOTr0 U MAarHUTHOT'O TOJIEW B TUIOCKOW BOJIHE.

5. Tlonsgpuzanus mIOCKOM MOHOXPOMAaTHYECKOM 3JIEKTPOMATHUTHOW BOJIHBIL. THIIBI
MOJISIPU3ALIMN AJIEKTPOMArHUTHBIX BOJIH. JIMHENHO nossipu3oBaHHas BoaHa. Kpyrosas
Y DJUIMNTUYECKAS MOISPU3ALINH.

6. EcTecTBEHHBI M YACTUYHO MOJISIPU30BaHHbIN CBET. CTENEHb MOJIAPHU3aLIH.

7. DHeprus 3JIEKTPOMArHUTHBIX BOJH. [IOTHOCTE mOTOKA 3HEprun. Bexrop YmoBa-
[TolinTrHra. THTEHCUBHOCTH CBETA.

8. CTostuMe 3JIEKTPOMAarHUTHBIE BOJHBL. Y PaBHEHHE CTOSTYEH BOJIHBI. ONTUYECKUM
pe3oHarop.

9. Peructpanus CTOSTYMX JIEKTPOMArHUTHHIX BOJaH. OnbiT Bunepa. [[BeTHas
dotorpadus Jlunnmana u odbeMHas rojgorpamma JleHucroka.

10. KBa3uMoHOXpOMaTHYECKHE BOJHBI. M31ydeHne TUIOIBHOTO OCIUIUISTOPA.
Paznoxxenue o rapMOHMYECKUM COCTABIIAIOIINM. BpeMEeHHOM cieKTp.

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

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

13.T'pynnoBas ckopocts. @opmyna Panes. lucnepens cera.

14. OtpakeHne U NpeIOMIIEHUE CBETA Ha IJIOCKOM TPAHHUILIE pa3zieia ABYX H30TPOITHBIX
IURJIEKTPUKOB. BBIBO/ 3aKOHOB OTpaskeHUs U IPETOMIICHUS.

15. CooTHOUIEHHST aMIUIUTY I MAJAA0MIEH, OTPA)KEHHOUN U MPETOMIIEHHOM BOJIH. BbIBO
dbopmyn Openens. Cnencteust u3 hopmys Openens.

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

17.Tlonsspu3anus cBeTa Npu OTPAKEHUH NOJ yriaoM bprocrepa. bprocTtepoBckue okHa B
ra3oBOM Jiasepe.

18. Crenenp nossipu3anii OTPaKEHHOTO U NpejaoMileHHOro ceeta. Cromna CToseroBa.
19. Oneprerrueckue Ko3HPUIMEHTHI OTPAKEHUSI U MPOITYCKAHUSI. 3aKOH COXPAHECHHUS
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sHepruu. KoagdunueHnt orpaxkeHus npu Mporu3BOJILHOM a3uMyTe JTMHEHHOM
nossipuzanuu. Koadduuuent orpaxeHus st ECTECTBEHHOTO CBETA.

20.IlonHoe BHyTpeHHEe oTpakeHue. OnTHuecKue 3IeMEHTbl U IpUOopkI, paboTaronue
Ha MOJIHOM BHYTPEHHEM OTpakeHUH. BoJOKOHHbIE U TJIaHapHbIE CBETOBO/bI.
Bonokonnas ontuka. HeonxHopoHas BosHa BOJIM3M IPaHULBI pa3zeiia Cpes.
Hapy1ieHHoe 1oJIHOE BHYTpEHHEE OTpaXkKEHHUE.

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

22.OTpakeHHe CBETa MOBEPXHOCTHIO MeTAIIIOB. KoadhuimeHT oTpaskeHus1 METaIOB.
['myOviHa MPOHUKHOBEHUS MPEIOMIIEHHON BOJHBL. VI3MeHeHe cOCTOsIHUS
MOJISIPU3ALIMN JIMHEWHO MOJISIPU30BAHHON BOJIHBI IIPU OTPAKEHUH OBEPXHOCTHIO
METAJUIOB. DJUTUIICOMETPHSL.

23.PacrpocTpaHeHHe CBETa B aHU30TPOIHOM cpefie. TeH30p IuANeKTpUIeCKOn
npoHunaeMocTi. OTHOOCHBIE U IBYOCHBIE ONITUYECKUE KPUCTAIIIBI.

24.11nockas MOHOXpOMAaTHYECKast BOJIHA B aHU30TPOIHOU cpefe. B3aumHuas opueHTanus
BEKTOPOB 3JIEKTPOMAarHuTHOTO osisi. ®a3zoBast CKOPOCTh BOJIHBI B aHU30TPOITHOM
cpene. OObIKHOBEHHBIE U HEOOBIKHOBEHHBIE BOJIHBI.

25.YpaBHeHuUs AJid JIy4EBBIX CKOPOCTE B OMHOOCHOM KpucTaie. [loBepxHocTn
JTY4EBBIX CKOPOCTEH OOBIKHOBEHHOM M HEOOBIKHOBEHHOM BOJIH B OJTHOOCHOM
KpHUCTaJLIE.

26.IIpenomieHue cBeTa Ha TPaHULIE AHU30TPOINHOM cpenbl. [locTpoenus ['rolirenca nis
OJIHOOCHBIX KPUCTAJIJIOB.

27.1lonspusanmoHHbie ycTporcTBa. Kpucramnmueckue miacTuHkd. KoMmeHcaTopsl.
[Tpusmsl Huxossa, Bommacrona. 3akon Mantoca.

28. IuxpOn4YHbIC MUIACTUHKH, TTOISTPOUIBL.

29.UckyccrBenHast anuzotponus. DoToynpyrocts. DIeKTpoonTHIECKHE 3PPEKTHI
Keppa u [lokkensca.

30. Untepdepenuus ceeta. B3anMHas KOrepeHTHOCTh BOJIHOBBIX IIPOLIECCOB.
NHTEHCUBHOCTD PE3yNBTUPYIOLIETO MOJISI IPU CYNEPIO3ULIUN IBYX CBETOBBIX BOJIH.
WNuTepdepeHninonHoe ypaBHeHHE. Y cI0BUS 00pa30BaHUsI MAaKCUMYMOB U
MHUHHMYMOB UHTEHCUBHOCTH.

31. UnTepdepeHunsi MOHOXPOMATUYECKUX BOJIH TOUEUHBIX UICTOYHUKOB. OCHOBHOE
ypaBHeHHE HHTep(EPEHIIUN MOHOXPOMATHUYECKUX BOJIH (BBIBOJ YPaBHEHUS C
WCIIOJIb30BAaHHEM BEKTOPHOM AMArpaMMbl U KOMIUIEKCHOW (POPMBI 3amucu Jist
ypaBHEHHs CBETOBOU BOIHBI). [IpocTpaHcTBEHHOE pacipeiejieHie HHTEHCUBHOCTH B
uHTeppepeHnoHHOoM KapTuHe. KoHTpacT (BUIHOCTH) HHTEp(PEPEHINOHHBIX MOJIOC.

32. UnTepdepenuns miockux BoiH. [IpocTpaHcTBEHHBIN epro mosoc.

33. Unatepdepenmus chepuueckux BosiH. Cxema HabOmtoneHus nojoc FOHra u cxema
HaOmroeHus konenl Hptorona. Onrtuueckuit myTh, onTudeckas pa3HocTh xoa. CBs3b
pa3HOCTH (a3 BOJIH C UX ONTUYECKON pa3HOCTHIO X0a. Y cloBus (YOPMHUPOBAHUS
CBETJIBIX U TEMHBIX HHTEPPEPEHIIMOHHBIX Mojoc. Obmas cxema uHTepepeHIu
BOJIH TOYE€UYHBIX UCTOYHUKOB.

34. aTepdepeHIus_ MOHOXPOMAaTUYECKUX BOJH Pa3IUYHON YacTOThI. 3aBUCUMOCTh
Ha0J110/1aeMOI KapTHHBI OT MOCTOSIHHOW BpeMeHHU (OTONPHUEMHHKA.

35. Untepdepomerp Maiikenscona. iutephepomerp Maxa-llennepa.
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36. aTepdepeHius KBa3SMMOHOXPOMATHYECKUX BOTH. DYHKIMS B3aUMHON
KOT€PEHTHOCTH. CBETOBBIX BOJIH.

37. BpemeHHass KOrepeHTHOCTh CBETOBBIX BOJIH. J[mMHa BOoIHOBOTO 1Iyra. Bpems u annna
BPEMEHHOU KOTepeHTHOCTU. COOTHOIIEHUS MEXTY BPEMEHEM KOI€PEHTHOCTH U
IIMPUHON CHEKTPATIbHOTO MHTEPBAJa.

38.3aBUCMMOCTb BUAHOCTU UHTEP(PEPEHLIMOHHBIX MOJIOC OT CTETIEHU BPEMEHHOM
KorepeHTHOCTH. [IpenenbHas pasHOCTh X0/1a U IMOJIHOE YUCIIO HAOII01aeMBbIX
UHTEPPEPEHLUOHHBIX TOJIOC.

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

40. UnTepdepeHiiys KBa3SUMOHOXPOMATUIECKUX BOJTH MPOTSHKEHHBIX UCTOYHUKOB CBETA.

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

42.3Be3nublil uuTepdepomerp MaiikenbCoHa U €ro COBpEMEHHbIE MOIU(DUKALIIH.

43. Untepdbepometp Panes. aTepdepeHITMOHHBIEC OBITHI C IeJIEHUEM BOJHOBOTO
¢dponta (bunpuzma Openens, 3epkana Openens, oununza buite, 3epkano Jlnoiiaa).

44, iaTepdepeHIIMOHHBIE TIOJIOCHI PABHOTO HAKJIOHA M paBHOM TOMIIMHBL. OnTHYecKas
Pa3HOCTH XOJa JIy4eil CBETa IPU OTPAKEHUH OT I'PAHMUI] INIOCKOTO MPO3PAYHOTO CIOA.
ITonoce! paBHOrO HakioHa. OnTudeckuii KJIMH. [10710CH paBHOM TONIIUHBL
NuTtepdpepenunonnsiii onbiT HetoToHa, konbiia HetoToHa.

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

46.1IpocBetnenue ontuku. HTEepdepeHIIMOHHbBIE 3epKalia.

47. UntepdepeHiius noaspu30BaHHbIX BOJIH. HTEpdepeHns opToroHaibHoO
MOJISIPU30BAaHHBIX TUIOCKUX BOJIH. KpucTrannnyeckas Ii1acTUHKA MEXIY JIBYMs
MOJIAPOUIAMU.

48.Muoromnyuesas uatepdepeniusa. Uurephepomerp @adpu-Ilepo. Pactipenenenne
WHTEHCUBHOCTH B MHTEP()EPEHITMOHHBIX KAPTUHAX B TIPOXOIAIIEM H OTPAKECHHOM
n3nydeHuu. PasHocts a3 u pasHoCTh X0/a Jiydeit B unrepdepomerpe @adpu-Ilepo.

49. JIazepuslii pe3onarop. Mutepdepeniimontbie cBeToGUIbTpbl. MHOTOCIONHBIE
JTURJICKTpUYecKre nHTepdepeHrnonnsie 3epkana. ®ororpadus Jlunmmana B
HaTypaJIbHBIX I[BeTaX. ['omorpammel JleHuCIOKa.

50. udpakius ceta. [Ipunmuns ['roiirenca u [Nolirenca-®penens. 3oup1 OpeHens.
Hudpaxus @peHenst Ha KPYTiIoM OTBEPCTHH U KpyriioM skpaHe. [IstHo [lyaccona.
Pacrnipenenenue ocBeleHHOCTH B TU(PPAaKIIMOHHON KapTUHE B MONEPEYHOM
HaIIpaBJICHUH U BJOJb OCU OTBEPCTHS.

51.30HHas NIacTUHKA U €€ CpaBHEHUE ¢ TMH30M. JIuH3a Openens.
52. Audpaxus Opayurodpepa. dudpakuus Opaynrodepa Ha IpsIMOYrOIbLHOM U
KpyriaoM oTBepcTuH. {udpakunoHHas pacXoIMMOCTh CBETOBBIX Iy4YKOB. JIa3zepHble

rayccoBbl my4kH. /IudpakirnoHHass pacX0IUMOCTb U3IyUYCHHS IOy IPOBOTHUKOBOTO
nasepa.

53. AudpakiinoHHBINA Mpeen pa3pelieHus] ONTHUYECKUX CUCTEM.
54. AudpakiuonHas pemierka. AMIUTUTYAHbIE U Qa30Bble TUGPAKIUOHHBIE PEILIETKH.

27



03.03.03 — Pagno¢usuxa. HpopManmoHHbIE TEXHOJIOTUH H KOMIILIOTEPHOE MOJICTUPOBAHUE B PaAHO(U3UKE

55. udpakimonHas pemeTka Kak CrieKTpalbHbINA pudop. Paspemaromas cnocoOHOCTh
TU(PPAKIIUOHHON PEIIETKH.

56. ®uznyeckue NpuHLIMIBI Tonorpaduu. ['onorpaduyeckue cxembl 3aMUCU U
BOCCTAHOBJICHHS CBETOBBIX TIOJICH.

57.06bvemuble mudpakimonnsie pemeTku. Jndpaxmus bparra. Iudpaknus cBera Ha
aKyCTHYECKHX BOJIHAX.

58.IIposBienue s dekra Jomiepa npu untepepeHunu u aguppaxauu ceeta. CaBur
YacTOThI CBETA NMpU AUPPaKINK HA IBUXKYIIEHCS TUPaKIMOHHON pellIeTKe.
Hudpaxus Pamana-Hata Ha Oeryuieil akycTuueckoi BOJIHE.

59. Iucniepcus ceta. I'pynnoBas ckopocTs cBera. Popmyna Panes muist rpynnoBoit
ckopoctu. HopManbHast 1 aHOMallbHAs! AUCTIIEPCHSL.

60. Bpanienue HanpapieHus MOJIIPU3aLMY CBETa B MArHUTHOM Moiie — 3 dext Papases.

61. EctecTBeHHOE BpallleHue HalpaBieHUs MOJISIpU3allii cBeTa B cpee. ONTuyecku
akTuBHbIE cpefbl. [lomsipumerp.

62. Paccesinue cBeta. [lonsipusanus 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
UCCIICZIOBAHUSX.

6.6. JIaGopaTopHbie padoThl PU3NYECKOr0 MPAKTUKYMA 110 ONITHKE

I'eomeTpryeckasi 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 IPETOMICHHS KUIKOCTH
npu nomonu 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 qUCIepCUU CBETA C TTIOMOIIBIO
CIEKTPOTOHUOMETPA.

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

Ioaspusanug cBeta

Jlabopamopnas paboma Ne . zydenue spdexra BpalieHus miocKOCTU
TIOJISI PHU3AIIHH.

Jlabopamopnas paboma Ne 2. ViccinenoBanue dJUTUITHYECKH MOJISIPHU30BAHHOTO
CBETA.
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HNHaTepdepeHIng cBeTAa

Jlabopamopnas paboma Ne I. OnpeneneHue KauecTBa MOBEPXHOCTH ONTHUECKUX
JeTajieil MeToA0M MPOOHBIX CTEKOJI.

Jlabopamopnas paboma Ne 2. OnipefieneHue JUIMHBI BOJHBI CBETA MPU
HaOmoaeHuu kosel HproToHa.

Jlabopamopnas paboma Ne3. zydenve unTepPepeHIInU CBETa OT ABYX IIEJCH.
N3mepeHre KOHIICHTPAIIMU U TIOKa3aTessl IPEIOMIICHUS
pacTBOPOB ¢ ToMoIIbio uTepdepomerpa JIMP-2.

Jlabopamopnas paboma Ne 4. I3yuenue uHTEpPEpEeHIIH 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
HUCTOYHHUKOM CBETA.

JIindbpaknuusga cBeTa

Jlabopamopnas paboma Ne I. OnpeneneHue AIMHBI BOJHBI C TTOMOIIBIO
TU(PaKIIMOHHOMN PEIICTKHU.

Jlabopamopnas paboma Ne 2. I3yuenue audpakuuy cBeTa Ha KPYriom

OTBCPCTHHU.

Jlabopamopnas paboma Ne 3. Jludpakuus cBeta Ha 00beMHON TUDPAKITMOHHOMN

peleTKe.

7. JlaHHbIe 1151 y4eTa ycneBaeMocTu cTtyaeHToB B BAPC

Tadauuna 2.1. TaGauia MakCUMaJIBHBIX 0AJUIOB 11O BUJIaM YU4€OHOH JeATeIbHOCTU

1 2 3 4 5 6 7 8 9
Tex- Jlabopar|[IpakTruec CamocTosTen Asromartusupo | pyrue BI/‘I’ZII)I [IpomexyTo
Cemectp OpHBIE KHe BaHHOE y4eOHOMH qHas Hroro
10075051 bHas pabora
3aHATUA | 3aHATUA TECTUPOBAHUC |ACATCILHOCTH | aTTCCTAllUA
4
20 0 0 40 0 0 40 100
IK3aMECH
4
0 40 0 40 0 0 20 100
3avgerT
Jlekuuu
bamnnst 0-20.

ITocemaemocts — 0-10 GawIoB.

Kpurepun ouenku:

nocenienne menee 50% 3austuii 0 6aI0B
nocetnienne ot 50% no 70% 3ausgrTuii 2 6auia
nocetnienne ot 71% no 80% 3ausgruii 4 6ayuia
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e Ttrocenenue ot 81% mo 90% 3ausTuii 6 6ayUI0B
e qocenienue or 91% mo 100% 3anstuii 10 6a1oB

OTBeTHI Ha KOHTPOJILHBIE BOIIPOCHI - 0-10 6aJu10B.

Kpurepun e 0TBeTHI Ha KOHTPOJILHBIC BOIPOCHI 10 1-2 nekuusm — 1 Gai;
OLICHKHU o 3-4 nekuusMm — 2 Oanna;

o 5-6 nexuusiM — 3 Oanna;

o 7 nekuusm — 4 Oanna;

o 9-10 neknusiM — 6 O0aIOB;

o 11-12 nekusim -7-8 0amnos

o 13-14 nekumsm - 9 6amios

e 110 15 neknwmsm — 10 6amnos

® B OCTaJIbHBIX ciiydasx— () 6aos;

IIpakTHyeckue 3aHATHS
He nmpenycmorpensr

CamocrosiTeqibHasi padoTa N0 JeKUMOHHBIM 3aHATHAM

bamner 0-40.

BrlnosiHeHUE 3aaHui JUId CaMOCTOSTEIbHON paboThl U 0OpMIIEHHE OTYETA IO
HUM B PYKOIIMCHOM M ITI€4aTHOM opMe C IPEACTABICHUEM YHUCJIEHHBIX PAcyETOB,
rpadMKOB,  pPE3VJHTAaTOB  KOMIBIOTEPHOTO  MOJCIMPOBAHUS,  PHCYHKOB,
doTorpadmuii - 0-40.

Kpurepun ouenku: BbINIOJIHEHUE 1-r0 3a7aHus — 2 6aia;
2-X 3aJaHuil — 5 0aios;

3-x 3amanui — 15 0amios;

4-x 3amanuii — 20 0amios;

5-tu 3amanmii — 30 OGasIoB.

6-tu 3agauuii — 40 0aJuIoB.

ABTOMAaTH3MPOBAHHOE TECTHUPOBAHHE
OneHuBaHNE HE IPEYCMOTPEHO.

JApyrue Buabl y4eOHOi 1esiTeJILHOCTH
OueHnBaHUE HE NMPETYCMOTPEHO.

IIpomesxkyTOUHAs aTTECTALUSA

bamnnsr 0-30.

[IpomexyTouHast arTecTalusi IPOXoAuT B (OpMe WU YCTHOTO, WU MTHUCHbMEHHOTO
9K3aMEHa B BHUJIE OTBETOB Ha JIBa BOIPOCA SK3aMEHAIIMOHHBIX OWJIETOB U JIBYX
JOTIOJTHUTEIIBHBIX BOIIPOCOB U3 MEPEUYHSI KOHTPOJIBHBIX BOMPOCOB ISl ITPOBEACHUS
MPOMEXKYTOUHON aTTecTanuu. B Owmerax cogepikarcs 2 Bompoca U3 TepedHs
KOHTPOJIBHBIX BOIIPOCOB JJIs1 IPOBEICHUS ITPOMEKYTOUYHOU aTTECTALIUU.
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HpI/I AUCTAHIIMOHHOM PCIKHUMC ITPOBCACHUSA HpOMC)KYTO‘IHOﬁ arTeCrallin 3K3aMCH
MpoxXoauT MMCbMEHHOM (l)opMe. B Owmierax COOCPKUTCA Ba TCOPCTUYCCKUX
BOIIpOCa N ABC 3aJla41 13 PA3HBIX pa3acjioB COHCp}KaTCHBHOﬁ qaCTHu JUCHUIIIINHBI.

Kpurepnii oieHKH 0TBETA HAa KaXKJbIil BONPOC MPH MPOBEICHUU

HpOMC)KYTO‘IHOﬁ arrecraiguu:

Ha BOIPOC JaH NPaBWIbHBIA, TMOJHBIA, Pa3BEPHYTHIA OTBET (IOMYCKAIOTCS
HE3HAUUTEIbHBIEC MOrPEIHOCTH) — 12-15 6annos;

Ha BONPOC JaH MPaBHJIBHBIN, HO HETONHBIA OTBET (HampuMmep, MPHU BBIBOC
GbOpMyITBI, W3IIOKEHWH METOJa OTCYTCTBYIOT OTHAEIbHBIC JOTHYECKHE IIarw;
JOIyIIeHa OIMMOKAa MPW BBIUYMCICHUH, UMEIOTCS Ipyrue HerouHoctH) — §-11
0aJIoB;

HA  BOMpPOC JlaH KpaTKUH  OTBET, COJAEPKAIIUH  TOJIBKO  BEPHO
chopMynupoBaHHbIE (aKThI (IOMYCKAIOTCS HE3HAYUTEIbHBIC TOTPEITHOCTH) —
4-5 6aJlIoB;

Ha BOMPOC JIaH KPaTKUU OTBET, COACpKAIIMN OIMMOOYHBIC MPEICTABICHUS H
cyxxaenus — 1-3 Oanna;

B OCTJIbHBIX cliydasix — 0 6anios.

Takum 06pa30M, MaKCHMaJIbHO BO3MOJXHaA CyMMa 0aJIJIoB 3a JCKIIMOHHBIC U

MPaKTUYECKHUE 3aHATHUS CTyACHTa 3a CceMecTp Io JucuuriinHe «OnTuka
cocrasiser 100 6amios.

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

80 - 100 6aymoB «OTIIMYHOY
60 — 79 Gamos «XOPOUIO»
30 - 59 Gamos «YJIOBJICTBOPUTEIIHLHOY
0 - 30 GamoB «HEYJAOBJIETBOPUTEIHHO»

JlabopaTopHbIe 3AHATHSA

bamner 0-40.

Cnada yCcTHOTO ¥ MUCBbMEHHOT'O OTYETA M0 JJaOOpaTopHOil padorte.

Kputepun ouneHKH: OTBETHl Ha YEThIPE TEOPETUUYECKHUX BOIPOCA IO JAHHOU
nabopaTopHOi paboTe MPU MPABUIBHOM BBIMOJHEHUH SKCIIEPUMEHTAIBHON YacTh

1ab0paTopHOM pabOThl U OOPAOOTKU PE3YyIbTATOB IKCIIEPUMEHTOB, 0-8 OaIIIOB.
® OTCYTCTBHE OTBETOB Ha BOMPOCH! — () 6aIoB;
® OTBET Ha OJIMH KOHTPOJIBHBIN BoIpoc — 2 Oaia;
® OTBET Ha JIBa KOHTPOJIBHBIX BOIIpoca — 4 6armna;
® OTBET HAa TPU KOHTPOJIBHBIX BOIIPOca — 6 OAIIOB;
® OTBET HA YETHIPE KOHTPOJBHBIX BOIpoca — 8 0asIoB.

IIpenycMoTpeHo  BbINIOJIHEHHE 5-6 1abopartopHbix paboT. MakcumanbHoe

KoJmyecTBo OatoB — 40.
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CamocTosiTesibHasi padoTa 1o JJabopaTOPHBIM 3AHATUAM
bamnnsr 0-40.
M3ydyeHne  TEOpPEeTHUECKUX OCHOB  J1abopaTOpHBIX  paboT, MpOBEICHHE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHUE OTYETOB
Mo J1labopaTopHBIM paboTaM B PYKONMMCHOW W/WiIW Tie4aTHOW Qopme ¢
MIPEICTABIICHUEM YHCICHHBIX PacyeToB, IpaMKOB, PE3yJIbTaATOB KOMIIBLIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, GoTorpaduii - 0-40 6anos.
Kputepun oreHku:
[IpaBunbHOCTH OOPMIICHHE OTYETA.
e oTyeT 0POpMIICH C TPyOBIM HapYIIICHUEM TIPEABSIBIICMBIX TpeOoBaHUH — 0
0aJIoB;
e oTyeT OPOPMIICH C HE3HAYUTCIIBHBIMU HAPYIICHUSIMH MPEAbIBIAEMbIX
TpeboBaHuii — 3 Oaia;
e oT4eT OPOPMJICH B COOTBETCTBHUH C MPEIBABIIEMBIMU TPEOOBAHUAMH — 5
OaJIIoB.

IIpomexkyTOUHAs aTTECTALIUSA

bamer 0-20.

[TpomexyTouHasi aTTecTalisl MPOBOAUTCS MO COBOKYITHOCTH BCEX BBITTOJIHEHHBIX
1a00paTOPHBIX PadoT.

Kputepuu oneHku:

KonudectBo  3auTeHHBIX  J1a0OpaTopHBIX paboT. 3a OJHY 3aUYTCHHYIO
nabopaTtopHyto paboTy BhICTaBIIsIeTCs 4 Oaa.

[lpu Hamuumum S5 3a4TEHHBIX JTAO0OPATOPHBIX pabOT cyMMa OajsIoB COCTaBIISET
MaKcuMalbHOe yuciio 20 6aioB.

Takum 00pa3oM, MakCUMajabHO BO3MOXXHasi CymMma OaJJIoB 3a JabopaTOpHBIE
3aHATHS CTYJEHTA 3a ceMecTp Mo aucuuruinie «Ontukay coctaiseT 100 6amios.

Tadauna 2.1. Tabnuia nepecuera MOJYYEHHOW CTYACHTOM CYMMBbI OajlsIOB IO
muciuiuinae «OnTrkay (1adopaTopHbie 3aHATHS) B OLIEHKY (3a4eT):

60 OasutoB U OoJIEE «3aYTEHO»

59 GaIoB U MeHee «HEC 3a4YTCHO»
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8. Yuyebno-MeToaHYecKoe H HHPOPMALHOHHOE ObecneYeHHe NHCIUIIHHbI
«OnTuka»

a) IuTepaTypa:

8. YueGHo-MeToqUUeCcKOE H HHPOPMALHOHHOE 00ecneyeH e JHCIHIIJIHHDI
«Onruka»

a) IaTepatypa:

byruxos, E. W1. Ontuxa : yaebnoe nocobue / E. U. byrukos. — 3-¢ u3z., non. — Cankr-
ITetepOypr : Jlans, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — TekcT : aneKTpOHHBI //
Jlans: snexTponno-oubmoreynas cucrema. — URL: https:/e.lanbook.com/book/168365 (nara
obpamenus: 09.02.2022).

Cradees, C. K. Ocrossl ontuk# : yuebnoe nmocobue / C.K. Cradees, K.K. bospexkuii,
I'.JI. bammanHa. — 2-e U3, uenp. u jon. — Cankr-Ilerep6ypr : Jlauns, 2021. — 336 ¢. —
ISBN 978-5-8114-1495-6. — Texcr : anexrponssii // JIaHs : 3neKTpOHHO-OHOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/169379 (nara o6pammenns: 09.02.2022).

Kamureesckuii, H. 1. Bonnopas ontrka : yuebHoe nmocobue / H. Y. KanureeBckuit. — 5-¢ u3g. —
Canxkr-Ilerepbypr : Jlanb, 2021. — 480 c. — ISBN 978-5-8114-0666-1. — Tekcr :

aneKTpoHHs // Jlans: anekTponHo-0nOMHOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/167685 (nara obpamenus: 09.02.2022).

Ps0yxo, B. I. BonsoBas ontuxa. C6opHuK 3ama4 : yueGHoe mocobue ms By3os / B. I1. Pabyxo.
— Cankr-IlerepOypr : Jlans, 2022. — 156 ¢, — ISBN 978-5-8114-8870-4. — Tekcr :

37IeKTPOHHEL // JIaHb : anexTponHO-0ubmMoTeunas cucrema, — URL:
https://e.lanbook.com/book/200372 (nara obpamenus: 09.02.2022). / :

0) MuTepner-pecypcehbi:

Bupeo nexinm: Ousuka. Onruxa. Buyeonexin @usrexa: nekropuit MOTH. Jlexipm C.M. Kosena.
http://lectoriy.mipt.rw/course/Physics-Optics-SMK-Lects/ http:/optics.sgu.rw/lectorium/optics kozel
Buneo neximm: «@ruxa. Orrrikay. Buneonexamu Gustexa: nexropuit MOTH, Opurmxun B.A.
JonormxurenbHble cemuHapsl. http:/lectoriy.mipt.ru/course/Physics-Optics-VAO-AdSems/
OO0t gusuveckuit npaktukyM. Onruka. http://optics.sgu.ru/library/education/laboptics
Psbyxo B.II. Coopauk 3ana4 no obmemy Kypey ¢usuxu. Bonsosas ontuka. — CI'Y. Kadenpa
ontuxu u 6uodoronuxu. 2011. 100 c. http://optics.sgu.rw/library/education
http://library.sgu.ru/uch_lit/51.pdf
Yuebno-MeToaMYECKHE MaTEPHATIEL IO ONITHKE, pa3MeleHHble Ha uTepHeT-caiite Kadeapsi
onTHKH ¥ OHodoToHKMKH http://optics.sgu.ru/library/education
1) M3ydenne s¢dexra nposBIeHHs NPOCTPAHCTBEHHOM KOT€PEHTHOCTH CBETA B
uHTephepeHonHol cxeme FOHra B IeMOHCTPAIOHHOM H JTaG0PAaTOPHOM JKCIEPHMEHTE,
B.IL Pabyxo, O.A. [lepenenumnna, A.A. Yaycckmid.,
http://optics.sgu.ru/_media/library/education/pros_coher.pdf
2) O noxanu3annu HHTEPPEPEHIMOHHBIX MOJNOC B YACTHYHO KorepeHTHOM cBete, B.I1. Pabyxo,
O.A. Ilepenemunsina http://optics.sgu.ru/_media/library/education/lowcohinterf.pdf
3) O rpaguyeckux popMax 0TOOpaKeHHs COCTOSHUS MOJIIPU3ALME ONTHYECKHX BOJH, B.I1.
Pabyxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O nonspusanuu KonebaHui ONTHYECKOTro MO H HONSpH3aUH myuka ceera, B.I1. Psidyxo
http://optics.sgu.ru/_media/library/education/field_polarization.pdf
5) KorepenTHblii 1 HekorepeHTHBIH cBeT, C.A. Koznos.
http://optics.sgu.ru/_media/library/education/coherence.pdf
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NPOrpaMMHoOe ol0ecrneyeHue:

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

CpenctBa nmpocMoTpa TeKCcToBbIX ¢aiiinoB: Adobe Reader; Foxit Reader; Djvureader.
I'paduueckue penakropsl: Inkscape, Irfan View, Imagel, OpenOffice Draw.

NnxeHepHble pacyeTsl, IOCTpoeHUs rpadukoB, o0paboTka nzodpaxkenuit: GNU Octave,
QtiPlot.

pexoMeHyeMasi JJuTeparypa:

BytukoB E.W. Ontuxka. - C.-IletepOypr: Hesckuit Juanext: BXB-IletepOypr. 2003. - 480
C.

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

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

CagenneB 1. B. Kypc o6mieit pusuku. B 3-x 1. T.2.OnekTpuuecTBO U MaruHeTu3M. BoTHbL.
Ontuka. 9-e u3n. Yu-e noc-e B 3x tomax/U.B. Casensen; M: Actpens ACT 2005, 2007 —
336 c:

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

CuyxwuH /. B. O6mwuii kypc ¢puzuku. Yueb. nocodue. B 5-tu tomax. T.4. Ontuka
VYuebnoe nocodue g BY3 B 5Stu tomax/ [I.B. CuByxun - M; ®USMATIIUT, 2005-2006
-792 c.

I'openuk I'.C. Konebanus u BosHbl. BBeieHHE B aKyCTUKY, paaIuo(PU3UKy U ONTHKY. 3-€
3. - M.: ®©U3MATIIUT, 2008. — 656 c. 9bC AUCBYKC

Canex B., Teitx M. Onrruka u horornka. [IpuHIIMIILEI M TpUMEHEHUS, TIep. ¢ aHriI. B 2 T.
M.: N3n-Bo «Mutenmexty, 2012. T.1. 760 c. T2. 784 c.

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

Wneuuesa E.H., Kynespos 10.B., MarseeB A.H. Metoauka pemenus 3anay ontuku. /Iloa
pen. A.H.MarseeBa. — M.: U3a-Bo Mock. yH-Ta, 1981. — 232 c.

®denocos 1.B. ['eomerpuueckas ontuka (yauebHoe mocodue). - Caparos: CaTemur. —
2008. — 92 c. http://optics.sgu.ru/library/education/geomoptics

Hutubepn P. ®usnueckas ontuka. — M.: Hayka, 1965. — 631 c.
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9. MatepuajibHO-TeXHHYECKOe obecneyeHne JTUCHUIINHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTEePUATbHO-TEXHUYECKOe oOecreyeHmne

Kommiekec npuGopoB U yCTPOMCTB JyIsi (PU3MUECKUX JAEMOHCTpAIMi MO OITHKE,

KOAOCKOII

JJIA I[CMOHCTpaLII/Iﬁ ONTHYECKUX SBJICHUH H, KOMIIBOTCD U

MYJIbTUMEIUAHBINA TPOEKTOP, LU(PPOBaAs KaMepa.

JIeKUMOHHBIN 1eMOHCTPALMOHHBIN KOMILIEKC Ka(eaApbl ONTHKH U
0noQOTOHNKHU:

JUIK-1.

['eomeTpuueckas onTuka c Ja3epHbIM MyYKOM cBeTa. Pacxonsmmiics,
CXOJISIIUICS, TapaIeNIbHbIN, TOMOLICHTPUYECKHUI ITyYKH CBETA.
Cobuparoias u paccerBaromiye JuH3bl. OTpakeHHe U MPEeJTOMIICHHE
nazepHoro nyuka. [lonHoe BHyTpeHHee oTpaxenue. [IpssmoyronapHas
MpY3Ma, MEHTANPU3Ma U YTOJIKOBBIA OTPAXKATEb.

JIIK-2.

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

JIIK-3.

N3MeHenune cocTosIHUSA MOJIAPU3ALHH JIa3€PHOTO MTyYKa CBETa MPH
OTpaXXEHUHU OT IUAJIEKTpUKa. OTpaKeHHE JIMHEHHO MOJISIPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1o yriaoMm bprocrepa. MI3MeHeHne coCcTostHUs
MOJISIPU3AIMHN JIA3EPHOTO IMyYKa P MOJTHOM BHYTPEHHEM OTPAKECHUHU.
[IpeBpanieHre HUPKYISAPHO MOIASTPU30BAHHOTO MTyYKa B JIUTUITUYECKHU
MOJISIPU30BaHHbBIA. YacTHUHAs U MOJHAS NOJISIpU3alksl CBETA MPU
OTPaKCHUU OT MOBEPXHOCTHU ITUAJIEKTPUKA. YT0ou bprocrepa.

JIIK-4.

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

JIIK-5.

ITonsgpusanmonnslie npusMsl Hukois, Bomtactona. Ionspounn.

JUIK-6.

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

JUIK-7.

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

JITK-8.

WNuTteppepomerp MaiikenbcoHa ¢ NpOTSKEHHBIM UCTOYHUKOM O€JIOTO CBETa.
D¢ dexTs MPOCTPAHCTBEHHON JTOKATU3AIMK T0JI0C. BiausiHue BpeMeHHOM 1
IIPOCTPAHCTBEHHON KOI€PEHTHOCTH.

JIIK-9.

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

JUTK-10.

Judpaxius na3epHOro myyka cBeTa Ha KpyrjioM otBepctuu. Judpakuus
Openens u Opaynrodepa (qudpaxuus OJIUKHETO U AATBHETO MOJIEH).
3onHas miactuaka @penens. JInnza Openens.

JUIK-11.

HNudpakuus gazepHOro mydka Ha OJHOW U ABYX mIeNax (Audpakius
®paynrodepa). JudpakiinoHHbIe PEIIETKH B KPACHOM U 3€JICHOM JIa3ePHBIX
My4Kax cBeTa. AMIUTUTYAHBIC, (Pa30BbIe U OTpaxkarolue Tu(paKkInOHHBIC
pemetku. OMHOMEPHBIE U ABYXMEpHbIE TU(PPAKIIMOHHBIC PEIICTKH.
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Oo6wemuas mudpaxuonHas pemerka. udpakuus bparra.

JIAK-12. | udpakunonHble onTHYECKHE 3JeMeHThI. [Ipomyckaroiye rojJorpaMmabl.
I'onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpapuueckas
UHTEPPEPOMETPHSL.

JIAK-13.| ducnepcus cBeTa u BemecTBa. Pa3ioxkenne mydyka 6einoro cBera Ha
CHeKTpalibHbIE cocTaBisitomue. [IperomieHne KpacHOTO U 3€JIEHOTO
JIA3€PHBIX MYYKOB CBETA.

JIAK-14. | PaccessHue cBeTa MyTHBIMM cpelaMu. PaccessHue TuHENnHO
HOJIIPU30BAHHOTO JIa3epHOro nydka. [lonspusanys paccesHHOTO CBETa.

JIEKIIMOHHBIN IeMOHCTPALMOHHBIA KOMILIEKC N0 ONTHKE B KOJJIEKIUT
HHCTUTYTA (PU3MKU:

JIJA4.1. | Ilonsspu3aTopsl U aHAIU3ATOPHI.

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

JIJ14.3. | JIBoliHOE JIy4enpeaoMICHUE B HEKPUCTAIUTMYECKUX Teslax.

JI[14.4. | IlonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTudeckas NoJaspu3anusl.

JI[14.6. | McKyccTBEeHHas aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®@penens.

JIJ14.8. | [lonocel paBHO# TONMHGI (KoJblla Hpl0TOHA, MBUIbHBIE TIJICHKH).

JIJ14.10. | Audpakuus oT OHON IIEIH.

JIJ14.11. | Iudpakuus Ha Kparo dKpaHa.

JI14.12. | AndpakmoHHbIE PEIIETKH.

JI[14.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TeXHUYECKOe obecreyeHmne

[IpakThKy™m MO onTUKE 3aHMMAaeT nomernieHue B 70 M. B MIPAKTUKyMe pa3MEILEHbI
22 yCTaHOBKH JJIsl BBIOJHEHUs 22 71a00paTOpHbIX paboT Mo poToMeTpUH, (pU3ndeckon u
reoMeTpUYecKol onTHke. B ycTaHOBKAaxX MCHOJIb3YyeTCs KaK KJIACCHMYECKOE ONTHUYECKOe
0o0opy/I0BaHME, TAK U COBPEMEHHbIE ONTUYECKHUE YCTPOMCTBAa U mpubopsl (poTorpaduun
YCTAaHOBOK M MPUOOPOB pa3MeElIeHbl B y4eOHO-METOJUYECKHX pYKOBOJCTBAX K
nmabopaTopHbIM padoTam http://optics.sgu.ru/library/education/laboptics ).

KonnyecTBO ycTaHOBOK M IJIOWIA[h MOMEHICHHS HE MO3BOJISIOT pPeaJn30BaTh
(bpoHTaIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COAEpPKAaHUS 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 HUMEIOTCA B 3JEKTPOHHOM (opmaTe M JIOCTYIHBI Ha caite
kadenpel ONTUKM U OMO(POTOHMKHM,  peanu3yloUledl  JaHHYI0  JUCHUIUIMHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble YCTAHOBKH M NPUOOPHI GU3HIECKOr0 NPAKTHKYMA 10 ONTHKE
IIpuGopsI 1 YCTAHOBKHM 110 FeOMETPHYECKOI ONTHKE

Bonbiiast ontuyeckast ckambsi ¢ OOJIBIIUM KOJLTUMATOPOM — 2 YCTaHOBKH.
Manast onTuyeckasi CKaMbsi — 3 yCTaHOBKH.
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3purenbHas Tpyda. MUKpPOCKOIL.

IIpuGopsI 1 yCTAHOBKH 10 pepaKTOMETPHH

Pedpakromerp UPD-22.
Wnrtepdpepomerp JINP-2

IIpubopsbl 1 YCTAHOBKH MO CNIEKTPOCKOMHUHI

CneKTpOroHuOMETP.

MonoxpomaTtopa YM-2.

IIpuOopbI M yCTAHOBKM VISl H3yYeHUsI MHTepdepeHun cBeTa

[IpoGHbIe (3TaIOHHBIE) CTEKIA

Mukpockor ¢ ycTpoicTBOM ISl HAOIIOACHUS U U3MEPEHUS HHTEPPEPEHIUMOHHBIX KOJIel]
Herorona

HNurtepdpepomerp FOHTa ¢ nomynpoBOJHUKOBBIM JIa3€pOM Ha MaJjloOi ONTHYECKON CKaMbe.
WuTtepdpepomerp FOHra ¢ npoTsKEeHHBIM UCTOYHUKOM OEJIOro cBeTa ¢ JAU(PPaKIIMOHHBIM
ONTUYECKUM 3JIEMEHTOM C IBOMHON MUKPOCTPYKTYPOH.

HNuTteppepomerp MaiikenbcoHa ¢ MOTYNPOBOIHUKOBBIM JIa3€pOM

IIpuGopsI 1 YCTAHOBKH VISl M3YyYeHHs JU(PPAKIUH CBETA

Manast ontuueckas cKaMbsl A H3y4deHUs AU(pakuuM CBEeTa Ha aMIUIUTYAHBIX U
($az30BbIX TUGPAKIUOHHBIX PEUIETKAX.

VYcranoska s uzydenus audpakuuu Openens u @payHrodepa Ha KPyrioM OTBEPCTHUH.
YcraHoBKa C  TOJYIPOBOJHUKOBBIM — Jla3epoM W 00BEMHOW TroJjiorpaduueckoit
IU(PPAKIIMOHHON PeleTKON

IIpuOopbI M YCTAHOBKH VISl U3yYeHUS MOJISIPU3AIUU CBETA
[Tonapumerp.

YcraHOBKA )1 UCCIIETOBAHUS DIITIUIITUYECKH ITOIAPU30BAHHOIO CBETA.
IIpuOopbI M YCTAHOBKHM VISl H3yYEeHHS NMOTJIOIIEHHUS CBEeTa

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

[Tporpamma cocraBieHa B coorBercTBHM ¢ TpeboBanusmu PI'OC BO no
HaITpaBJICHUIO IIOATOTOBKH 03.03.03 Panunodusuka (mpoduip
"UndopManHoOHHbIE TEXHOJOTHH H KOMIBLIOTEPHOE MOJE/JIHpOBaHHE B
paanopusuke'')

ABTOp:
npodeccop Kadheapbl ONTUKH U OMOPOTOHUKH, Y
1.¢.-M.H., podeccop ; ~ ™\ BL.L Ps6yxo

[TporpamMmMa akTyaJH3HpoBaHa U 0J00peHa Ha 3acelaHuy Kadephl ONTUKH
6rodoronuku, mpotokos Ne 05/23 ot 22 mas 2023 roxa.
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