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1. Ileau ocBOeHUSI TUCHMILIMHBI

[enu ocBoeHus quCUUIIIUHBI «ONTHKA» COCTOSIT B 0OECIEYEHUHN CTYJECHTOB
3HAHMSIMU M HaBbIKaMU B 00JIACTM MAaTE€MAaTHYECKHX M €CTECTBEHHO-HAaYyYHBIX
3HAHMM, CBSI3aHHBIX C OJHUM M3 OCHOBHBIX pa3/esioB (DU3UKHU - ONITHKH, BEIPAOOTKE
MPAKTUYECKUX HABBIKOB perieHus (U3MYecKux 3ajnay B obyactu (puznyeckou u
TEXHUYECKOM ONTHUKH, B Pa3BUTHUM Yy OOydYalOUIMXCs TOHUMAaHUA POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB (PU3MKH KaK OCHOBBI [JIsl ONWCAaHUS W aHalu3a
IPUPOABl Pa3HOOOPA3HBIX SIBIECHUN OKpPY’KAIOLIEro MUpa, B (HOPMUPOBAHUH Y
oOydaromuxcs (yHIaMEHTAIbHBIX (U3UUECKUX MPE/ICTABICHUN Il BHIPAOOTKU
CIIOCOOHOCTEW K CaMOCTOSITENIbHBIM METOJaM Hay4YHOr'O HCCIEAOBAHHUS U
MBIILJIEHUSI, B TOJYYEHUU BBICIIETO0 NPOo(EeCcCHOHATBHO TPO(PUINPOBAHHOTO
o0pa30oBaHus, MO3BOJISIIONIETO BBIMYCKHUKY YCIEHUIHO paboTaTh B U30paHHOM
chepe nearenvHocT B P® wu 3a pyOexom, o00ianaTth YHHUBEPCATbHBIMU,
obmienpodeccuoHanbHbIMU " npoQeccuoHaAIbHBIMU KOMIIETEHLIUSAMU,
CHOCOOCTBYIOLIMMHU €r0 COLUATbHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE
TpyJa U yCIemHoi npodeccuoHaibHOM Kapbepe.

2. Mecto nucuumiiudbl B cTpykrype OOII 6akanaBpuara

Hucimummmaa b1.0.14 «Ontrka» otHOcuTcsa Kk OOs3aTenbpHol yactu bioka 1
- Jucuumnuasl  (Monynu) ydeOHoro 1uiaHa. [lpenonaBaHue JUCHUILTUHBI
ocymiecTBisieTcst B 4 cemectpe. s yCBOECHUS JUCHUIUIMHBI 00y4aeMblil TOKEH
obOnmamath 0a3oBOM  (PUBMKO-MATEeMAaTHYECKOW  MOATOTOBKOHM, HeoOXoauma
COJIEPKATEIbHO-METOANYECKAS B3aUMOCBS3b C MATEMATUYECKUMU JUCHUTLIMHAMUI
(«Marematnueckuii ananu3z u TOKID», «AHanuTudeckas reoMeTpusl U JIMHEHHAsS
anrebpa», «BeKkTOpHbI M TEH30pHBIN aHaNM3», U QU3UUYECKUMU AUCIUILUIMHAMU
(«Mexanukay», «MonekynsapHas Qusnuka», « ANEKTPUUECTBO U MATHETU3IM ).

CryaeHTbl AOKHBI UMETh HABBIKM CaMOCTOATENbHON pabOThl ¢ y4eOHBIMU
nocoOussMM M MOHOrpapuyeckod y4yeOHOM JuUTepaTypoid, yMeTb peuaTh
¢usnueckne 3agaud, TpeOyrolmue OpUMEHeHus AuddepeHuuaIbHoro  H
MHTETrpajJbHOr0 MaTeMaTHYECKOro anmnapara, yMeTb MPOU3BOAUTH MPUOIMKEHHbIE
npeoOpa3oBaHusl AHAIUTUYECKUX BBIPAXKEHUH, HMMETb HaBBIKM pPAa0OThI Ha
KOMITbIOTEpE C MaTeMaTHMYeCKUMH IakeTaMu mnporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpaduueckum (Hampumep, OriginPro), rpaduueckum
MakeToM s cXeMHbIX pemeHuil (Hampumep, CorelDraw) u  TeKkcTOBBIMU
(manpumep, MS Word, MS Excel) pemakTtopamu, yMeTb NpOrpaMMHpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pelieHus (PU3nYecKux 3ajad, UMETb HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAIBHBIX YCTAHOBKAX, YMETh O(QOPMISATH
pE3yNbTaThl HKCIEPUMEHTOB C HCIOJIb30BaHUEM TrpadUyecKoro Marepuana U c
OLICHKOM NOTPELIHOCTEN U3MEPEHUN.

3HaHMs, MOTYyYEHHbIE TP OCBOCHUM JUCUHUITUHBI «ONTHKa», HEOOXOAUMBI
IIPU OCBOEHHUU CIEAYIOMMUX JUCHUIUIMH «ATOMHas U snepHas ¢pusuka», «Teopus
konebanuity, «Teopus Bonn», «Pamunodusmka u snexTpoHukay, «M30paHHbIE
BONIPOCHI TEOPHH KOJICOAHUN M BOJH», a TaKXKe psAla CHEelHaTbHBIX TUCUUILIINH,
CBSI3aHHBIX C BOJIHOBOU (hU3HUKOIA.
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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 | - 93Q()eKTUBHO B3aUMOJICHCTBOBATH C
Mpe3eHTalnen YJICHaMHU KOMaH/Ibl B 0OMeHE yueOHOU 1

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 yueOHOM 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
WCIIO0JIh30BaTh 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 SIBJICHUH B (PU3NUYECKON 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 IPOIIECCOB ISl peUIeHUs 3a7a4
(hU3UYECKO ONTHKY;
- IPUMEHSATH (PU3NUECKUE 3aKOHBI JIsI
pElIeHUs] MPAKTUYECKUX 3ajau.
*Buasers:
- METOJaMH penieHus: GU3NYecKux 3ajad B
OIITHKE;
- METOJJAaMH U METOI0JIOTHEN
MaTeMaTHYEeCKOro aHallnu3a U
MaTeMaTU4YECKOT0 MOJEINPOBAHUS
¢buznueckux siBIeHu 1 3PQPeKToB 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
¢bu3nueckux npeacTaBiIeHuil B 001acTu
ONTHUKH, MATEMATUYECKUMU U
BBIYMCITUTEIbHBIMU METOIaMU
uccaeoBaHui (pU3NUECKuX SBICHUN U
3¢ (}EKTOB B ONTHUKE.
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4. CTpyKTYpa U cofepKaHUe TUCHUIUIMHBI «ONTHKA»

OO6m1ast TpyA0€MKOCTh JUCHUIUIUHBI COCTaBisieT 216 4acoB - 6 3a4ETHBIX €AUHMUII,
u3 Hux: 60 uacoB - nexkuuu, 60 yacoB - nabopartopHbie 3aHsATHS, 30 yacoB
npaktuyeckue 3aHsATHs, 30 YacoB - caMmocTosiTelbHas padoTa, MOArOTOBKA K
3a4eTy M 9K3aMeHy — 36 4acoB.

4.1. CTpyKTypa IMCHUTLIHHBI

Buasbl yueOHoii padoThl,

DopMbl TEKYLETO

BRJIIOY1ast KOHTPOJIs
CaMOCTOSITETbHYIO yCIeBaeMOCTH
Ne Henea paboTy CTY/IeHTOB U (no nedenam
n/ Pa3jen auCUUIIMHbBI Cem " TPYA0EMKOCTE (B 1acax) cemecmpa)
ecTp | cemec
1 Dopmbl
Tpa ° .
§ = ; - ; NPOMEKYTOYHOU
= T % |32 & cp| arrecrauuu (no
© 2
= é ; = ; cemecmpam)
1 | T'eomeTpuueckas onTuka 10 4 4 Oraer 1o 12d.
pao.
Ortuer 1o n1a0.
DJIEKTPOMArHUTHBIE BOJTHBI 6
2 | ONTUYECKOTro AMana3oHa. 4 1-3 10 6 4 4 pao.
KontponbHas
[Tonspuzanus ceera
paborta
3 OTtpaxkenue u 4 4.5 3 6 4 4 Otyer no 1a6.
IIpeIOMIIEHHE CBETa paod.
Oruer 1o n1ab.
4 OnTuka aHU30TPOITHBIX 4 6-7 3 6 4 4 paod.
cpen. Kpucramioontuka KoHuTponsHas
paborta
Ortuer 1o n1ab.
i pao.
5 | Unarepdepenuus cpera 4 8-10 12 12 8 8 KoHTpobHas
paborta
6 | Mudpaxums ceera 4 [1-13] 12 | 12 | 6| 6 OT"e;a%O b,
7 | MonexynsipHasi ONTHKA 4 14-15 6 8 - - Ompoc
8 | OnrTuka IBUKYIIMXCS CPeJ 4 15-16 4 - - -
Uroro: 4 60 | 60 | 30 | 30 Iaamert,
3aver
KonTpoJsb 4 36
3ader no
IIpomexyTouHas 4 J1a00paTOPHBIM
arrecTauus padoram.
JK3aMeH
? OO0masi Tpy10€eMKOCTh 4 216
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4.2. ConeprkaHue JUCUUNINHbBI

1. |Beenenue. Onrtuka B coBpeMeHHOH (u3nke u TexHuke. KpaTkas ucrtopust pasBuTus
MIPEACTABIEHUH O IIPUPOJIE CBETA, OCHOBHBIE Pa3/Ieiibl 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. ICTOUYHUKY M IPUEMHUKH CBETA.
VYpaBHenus Makcsenna.

CamocTrosiTe/IbHO: YpaBHEHHs] MakcBellia B MHTErpajibHOM opme U ux pusndeckas
uHTepnpeTaiys. BoIBoJ BOJHOBOTO ypaBHEHUS JJISl SJIEKTPUUECKOTO M0JI U3 YPaBHEHUI
Makcsemia.

BonHoBoe ypaBHeHue. YpaBHenue BosHbl. [1nockas 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. |HemoHoxpomartuueckre BOJHbI. MoaylIupOBaHHbIE KOJI€OAHUS U BOJHBDIL.

AMrIuuTynHas, Gpa3zoBasi, 9aCTOTHASI MOAYJISIITUU KOJICOAHHI 1 BOJIH.

Pa3no)xeHne BOJIHBI 0 TAPMOHUYECKUM COCTABIISIOLIUM.

Bonnosble 11yru. CriekTp BOIHOBOTO 1yra. COOTHOIIEHHE MEXAY JIMHOM 1(yra 1 IHUPUHON
CIEKTPaJIbHOTO UHTEpBaia. BpeMms u 1amHa KOrepeHTHOCTH BOJIHBI.

buenus BonH. Cyneprio3uniys JByX MOHOXPOMATHYECKUX BOJIH PA3IMYHON YaCTOTHI.
I'pynnosas ckopocTs BoJIHBL. Dopmyna Panes 11 rpynmnoBoi CKOPOCTH.

5. |Honsgpu3zanys 37€KTPOMArHUTHBIX BOJIH. [onepedyHOCTh 2IIeKTPOMAarHUTHOM BOJIHBI.
B3aumnas opueHTanus BEKTOpoB 3ekTpuyeckoro £, maruutHoro H ¥ BOJTHOBOTO BeKkTopa k
B 2JIEKTPOMAarHUTHOW BOJIHE.

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

Kpyrosas (1upkynspHas) ¥ 3JUIMIITHYECKas! MOISPU3ALIUH.

CnyyaitHas (xaoTUyeckas) HOJsIpU3alysl BOJHBI - €CTECTBEHHBIN CBET.

6. |Crosiune 31eKTPOMArHUTHBIC BOTHBL.

VYpaBHeHHE cTOSTYEN BOJIHBIL. Y3JIbl U yYHOCTH B cTOsIYel BosiHE. ONTUYECKUH J1a3epHBbIH
pe3onaTop. OnbiT Bunepa no doTtorpaduueckoit 3anucu cTosyeil BOJIHbI CBETA.
CamocrositeabHo: [[Betnas dororpadus Jlunnvana. O6wemuas rosorpamma JleHucroka.

2. OTpaxeHue v npenomMreHne cBeTa

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

3aKOHBI OTPAKEHUS U TIPEITOMIICHUSI.

dopmynbl OpeHerns.

CamocTosiTeabHo: BeiBo dhopmyiiel DpeHens 1 aMIUTUTYIHOTO KodhuiimerTa
OTpaKEHHUS CBeTa ¢ s-noJisipu3anueil. [[peodbpazoBanne popmyn OpeHens ¢ UCKITIOUYECHUEM
KO2()PHUITMEHTOB MPEITOMIICHUS.

8. | Pusznueckue caenctsug U3 Gopmyn Ppenens.

N3menenue (as3bl BOJIHBI HAa T IPU OTPAXKEHUU.

I/ISMCHGHI/IC COCTOAHUA HOJ'IprI/I?;aHI/II/I CBETa HpI/I OTpa)KeHI/II/I u HpeJ'IOMJ'ICHI/II/I.
Jlunelinast monsipu3anusi OTPAXXKEHHOTO CBETA IPU OTPaKCHHUH 1O yriioM bproctepa.
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9. |Duepreruyeckre KO3PPUIMEHTHI OTPAKEHUS U TPOITYCKAHHUS.
3aKOH COXpaHEHHs PHEPTUU IIPU OTPaKEHUH U mpenomiieHuu ceeta. Koadduuuent
OTpaX€HUsI PU MPOU3BOJILHOM a3UMYyTe JIMHEWHOMN MOJIspU3alvy MaJaroIlero CBeTa.
KoabdunmenT oTpakeHns eCTeCTBEHHOIO U HUPKYIISIPHO NOJISIPU30BAHHOTO CBETA.

10. | IlonHOE BHYTPEHHEE OTPAKEHHUE.

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

HeonHnopoanast BosiHa BOJIM3U I'paHULB] pa3ziesia cpell IpU NOJHOM BHYTPEHHEM OTPaKEHUH.
W3meHeHne coCTOsSIHUSA NOJISIPU3AL[UU CBETA IIPU ITOJIHOM BHYTPEHHEM OTPAXKEHUH.
[IpeoOpa3oBaHue TMHEHHO NOISPU30BAHHOTO CBETA B UPKYISIPHO HOJISPU30BaHHbIN NpU
MMOJITHOM BHYTpeHHEM oTpakeHuu. [lapannenenunen @penens.

CamocrosiTesibHO: BeiBoa u3 hopmyn @penenst BoIpakeHHM Ui caBura (pasbl BOJIHbBI IpU
[IOJIHOM BHYTPEHHEM OTPAKEHUHU.

11. |CamocTtosiTebHO: OTpaxkeHHEe CBETa NOBEPXHOCTHIO MeTaiyioB. KoaddunueHnT orpakenus
MeTaioB. [ 1yOrHa MPOHUKHOBEHNUS MIPEJIOMIIEHHOM BOJIHBIL. MI3MeHeHue cocTosiHus
MOJISIPU3ALMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI TPU OTPAYKEHUH MOBEPXHOCTHIO METAJIJIOB.
3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12. | PacipocTpanenue cBeTa B aHU30TPOIIHOM Cpese.
OnTryecku aHU30TPOIHBIE cpeibl. OTHOOCHBIE U IBYOCHBIE KpUCTA/LIbl. OOBIKHOBEHHAS U
HEOObIKHOBEHHAs! BOJIHBI B KpUCTAJLIE.
[ToBepXHOCTH JTy4EBBIX CKOPOCTEN OOBIKHOBEHHOM U HEOOBIKHOBEHHON BOJIH B OJIHOOCHOM
KpHUCTaJLIe.
[Ipenomiienne cBeTa Ha rpaHUIle aHU30TPONHOU cpenbl. [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.
HMHTEHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CHCTEMBI «JIBa MOJIIPU3ATOPA C
KPUCTAJUTMYECKOM (ha30BOM TJIACTUHOM MEXKTY HUMUI.
CamocrositesabHo: JXKuakue kpucramibl v XKK sxkpansbl.

14. | UnaynupoBaHHas onTUYECKasi aHU30TPOTIHSL.
®ortoynpyroctb. Dnexrpoontuueckue 3pdextel Keppa u [lokkenbca. Ontuueckuii 3ppext
Keppa. Marautoontuueckuii a3pdext Keppa.

4. NHTepcdepeHUnsa cBeTa

15. | UuTepdepeniiis MOHOXpOMATUYECKUX BOJIH.

YcnoBust 06pazoBaHusi MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTU. MIHTEphepeHInOHHbIE
nosiocsl. UaTepdepennrionnoe ypaBuenue. Kontpact uHTepdepeHInOHHbBIX 10JI0C.
WuTtepdepenus ABYX MIOCKUX BOJH — IMEPUOJ [TOJIOC B 3aBUCUMOCTHU OT yIjla CXOKJICHUS
BoJH. IHTepdepennus AByx chepuyeckux BOJIH.

16. | UnTepdepeniiysi HEMOHOXPOMATUYECKUX BOJIH.

B3aumHas HEKOrepeHTHOCTh BOJIH OT (PM3UYECKU Pa3HbIX UCTOYHUKOB. [losyueHue B3auMHO
KOT€PEHTHBIX BOJIH B ONTUKE — UHTEP(PEPEHLIMOHHbBIE 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 pPa3HOCTBIO X0/a. Y ClI0BUs (OPMHUPOBAHUS
CBETJIBIX U TEMHBIX HHTEP(EPEHIIMOHHBIX M10JIOC.

VYpaBHeHHE UHTEPPEPEHLINN HEMOHOXPOMATUYECKUX CBETOBBIX BOJIH. CTeneHb B3aUMHOM
KOI€PEHTHOCTH BOJIH U KOHTPACT UHTEP(HEPEHIIMOHHBIX M0JIOC.
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17.

BpemMeHnHas KOrepeHTHOCTD CBETA.

CooTHoIIEHHS MEX Ay Pa3HOCTBIO X0/1a BOJIH U JUIMHON BPEMEHHON KOT€PEHTHOCTH TPH
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.

HNHuTtepdhepomMeTpsl ¢ ASICHHEM 0 aMILTATY/IC.

WuTtepdepomerprl Maiikenbcona u Maxa-Llenaepa.

CamocrosreabHo: Konbsia Hetotona. Marepdepomerp duszo.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

HNutepdepomerp FOura. [lepuon natepdepennronnsix nojgoc FOura. bunpuzma Openens.
CamocrosiTeabHo: 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. MHTeHCMBHOCTD cBeTa Ha BbIxoJe uHTEphepomerpa Padbpu-
[lepo B mpouieaniemM u 0TpaxxeHHOM cBeTe - (hopmyiia Diipu.

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

WNuTepdepenimonubie CBETOPUIBTPbI. MHOTOCIONHBIE JUAIEKTPUUECKHUE 3epKaa.
IIpocBeTnenne MOBEPXHOCTEH ONTUUECKUX JICTAJICH.

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

5. Oudpakuma ceeTta

21.

Hudpakuus ceera. [Tpunuun INoirenca u npuniun Iroiirenca-®penens. JudpaxnuoHHblit
uHTerpai. Judpakuus cBera Ha KpYTrJioM OTBEPCTUU U KPYIJIOM dKpaHe. 30HHAs TEOPHs
®peneist. Bexropuslie quarpammsl. [1atHo Ilyaccona.

AmmuntyznHas v (a3oBasi 30HHbIE IIIACTUHKU DpeHens.

22.

Hudpakums Opayarodepa - audpaxiys 1anbHEro moss, 1idpakius B napauieabHbIX
ayudax. Judpakus Opaynrodepa Ha 1MeI1 U Ha TPSIMOYTOJILHOM 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. Pacnpesenenue MHTEHCUBHOCTH B KapTUHE AU(PPAKIIUU Ha
mieneBoi audpakimoHHon pemietke. PazoBbie AUPPAKIIMOHHBIE pemeTkr. OTpaxaronme
mudpaknoHHbIe pemeTku. JndpaknnoHHbii ciekrporpad.

CamocrosiTesbHO: Pa3pemiaronias ciocoOHOCTh MU(PaKIIUOHHON PEIIETKU 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 BOJHEI B TOJIOrpaduu.

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

26. | PacnpocTpaHeHHs CBETa B M30TPOITHOM JMCIIepTrUpyroniei cpene. [lonspusanus cpebl.
MarepuanbHable ypaBHeHus. /Jucniepcus cBeta. YpaBHEHUE IIJIOCKONM MOHOXPOMAaTHYECKOU
BOJIHBI B MOTJIONIAt0NIEH cpeae. 3akoH byrepa.

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

Knaccuueckast 37€eKTpoHHas TEOpUs IUCIEPCUU. Y pPaBHEHUE JBMKEHUSI OCIIIILISITOPA BO
BHelHeM noje. Jlucnepcus Baanu ot auHuu noriomeHus. ®opmyna Komm. @opmyna
Jlopenu-JlopenTua.

27. | duciepcusi B 06JaCTH JIMHUM MOTJIOMICHUSI. AHOMalbHAs Auctiepcus. JlucnepcruonHast
KpUBas U JIUHUS TOTJIOLIEHUSI.

DKcrepuMeHTaIbHbIE METOAbI UCCIIEJOBAHMS aHOMAJIbHOM nucniepcu. MeTo | CKpeleHHbIX
npusM. Untepdepenurionnsiit Meron. Muarepdepomerp Poxxnecrsenckoro. Meton "kprokoB"
PoxxnecTBeHCKOrO.

28. | DddekT BpallieHus HAIPaBJICHUS MOJAPU3ALUN CBETA B CPEAEC B MATHUTHOM noJie (3ddekT

Dapanes).

EcrtectBennoe BpalllCHUC HAITPABJICHHUA IOJIApU3aAllMA CBETA. OneIT (DpCHeJ'If{.
CaxapomeTtpus. [lonsgpumerpsl.

29. | PaccestHue cBeTa B HEOJHOPOIHBIX Cpeax M ero 3aKkoHOMepHOoCTH. Tlonspu3arus
pacCestHHOTrO CBETA.
MonekynsapHoe paccesinue. OObsiCHEHUE 1[BETA 3apu U Heba.

30. | Henmuneitnas ontuka. [IpocBernenne, MEHOTO(GOTOHHOE MoriomeHue. ['enepanust BTopoit
rapMoHUKU. CaMo(OKyCHPOBKa MOLIHBIX CBETOBBIX Ty4KOB. BbIHYXI€HHOE paccesHue
CBETA.

7. ONnTMKa ABUXYLWMUXCA Ten

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

32. |[IposiBneHHEe ABWKEHHSI Cpellbl B MHTEPPEPEHIIMOHHBIX OonbITax. OnbiT ®u3o. Dpdext
Canbska.
OmnsiT MaiikenbcoHa. [lonbiTka oOHapyKeHus: ABUKEHHS 3€MJIM ONTHYECKUM METOIOM.

33. | SIBnenue [omnepa B ontuke. [IposBienue sddexra JJomnepa B crieKTpaabHBIX
UCCIIEIOBAaHUAX (YACTOTHBIN CABUI CHEKTPAJIBHBIX JIMHUN U3TYYEHUS 3B€3]1, TOIIEPOBCKOE
VILIUPEHHUE CIIEKTPAIbHBIX JTUHUI).

[IposiBnenue a3pdexra Jomnepa npu untepdepeHunn u qudpakuuu csera. lizmenenue
Y4aCTOTHI CBETA MpH AUGPaAKIIUK HA JBIDKYIIEHCS TUPpaKnoHHON pemeTke. udpakims
Pamana-Hata u qudpakuus bparra Ha 6erynmx akyCTHUeCKUX BOJIHAX.

TEOPETUYECKHU MUHUMYM IO BOJTHOBOW ONTUKE

1. 3akoHbI oTpaxkeHus u npeaomiieHus. [lokasaTens npesoMIeHUs.
2. I[lonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil (KpUTUYECKUI) YToJl TaACHHUS.

3. YpaBHeHus miaockoi u cepudeckoi BoaH. [IpocTpaHCTBEHHBIN nepruoa BOJIHBI (ATMHA
BOJIHBI), YaCTOTa, BOJTHOBOM BEKTOP, (pa3a BOJIHBI.

4. Crosiuas pIEKTPOMArHUTHAS BOJHA. Y 3JIbl U IYYHOCTH CTOSIYE€U BOJIHBI, UX IIEPUOJ.

5. llonspuzanus ceera. JInHEHHO NoNIAprU30BaHHas BoJHA. L{upKynspHas u ajuMnTudecKas
MOJISIpU3ali. Xa0THYECKH MOJIIPU30BaHHBIN CBET — €CTECTBEHHBIN CBET.

6. CriocoObI MOMyYEeHUS JTUHEHHO, ITUPKYJISIPHO WU DJUTANITUYECKH TOJIIPU30BAaHHOTO CBETA.

9



03.03.01 — [NpukmnagHeie MaTeMaTHKa U pu3nka

7. ®@opmyinbl Openens — pusnueckuii cmbici. Crneactsus u3 popmyn 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. IIpeobpazoBaHue COCTOSIHUS MOJISIpU3AIIMU CBeTa (Pa30BBIMU KPUCTAIUTMUYECKIUMHU
TJIACTUHKAMHU.

11. Ilonsponnel. 3akon Mairoca. Ilonsipu3aninoHHbIE TPU3MBI.
12. UnTepdepenuus ceera. YpaBHeHHE UHTEPHEPEHIIMM MOHOXPOMATUYECKUX BOJIH.
13. KorepenTHOCTH cBeTa. B3anMHast KOTEpEHTHOCTh CBETOBBIX BOJIH.

14. BpemeHnHast KorepeHTHOCTh cBeTa. [lonepeynast npocTpaHCTBEHHAs] KOTEPEHTHOCTh
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 pacXxoJUMOCTb IMy4YKOB CBETa. YT0J AU(PPAKIIMU CBETa HA OTBEPCTHH B
HEIMPO3payHOM JKpaHE.

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

22. AmmuryaHas ¥ gpa3oBasi JUPPAKIIUOHHbBIE PEIIETKU. Y paBHEHUE IS TJIAaBHBIX
MaKCUMYyMOB AU(PPaKIuU Ha NU(PPaKIIMOHHON penieTKe.

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

24. Iudpakius cBeta Ha 00beMHOM qUpaKIIMOHHON perieTke. Y paBHeHue bperra-Bynbda.
25. llpuHIMTIBI 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.

29.1Tornomenue ceera. 3akoH byrepa.

30.0OnbIT MaiikenbCoHa MO ONMPENEIICHUIO BIUSHUS ABUKEHUS 3€MJIM HAa 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» HCIONB3YIOTCS CIEAYIOIIME BHJIbI
YYeOHBIX 3aHSATHH: JIEKIMH, MPAKTUYCCKUE 3aHITHSA, KOHCYIbTAIlUH, JIaOOpPaTOPHBIC
3aHATUS B (PU3MUECKOM MPAKTHKYME, KOHTPOJIbHBIE padOThI, CAMOCTOSITETIbHBIC PAOOTHI.

B paMkax JEeKIMOHHBIX 3aHITHA TPEIYCMOTPEHBI aKTHBHBIE (POPMBI yd4eOHOTO
mpouecca: pa3dop KOHKPETHBIX CHUTyalud, HATypHble (U3MYECKHE AEMOHCTpAlMH U
oOcyxJieHue HaOMI0laeMbIX ONTHYECKUX SIBICHUHM H 3()PEKTOB, KOMIBIOTEPHbIE
JIEMOHCTpPAIlM W CHUMYJSIIIUM C HCIIOJIb30BAHUEM COBPEMEHHBIX IU(PPOBBIX CHCTEM
M300pa3UTEIbHON TEXHUKH.

B pamkax maGopaTopHbIX 3aHATUNH MPEeAyCMOTPEHBI: JAETalbHBIM pazbop
TEOPETUYECKUX M OSKCIIEPUMEHTAIbHBIX OCHOB H3y4YaeMbIX B paMKax J1abopaTopHOU
paboOThl ONTHUYECKHWX SBJICHWH 1O BCEM pasaelaM JAWCHUIUIMHEI, BBITIOJHEHHE
7a0opaTOpHBIX pabOT MO BCEM OCHOBHBIM pasjeliaM JUCHUIUIUHBL «ONTHKAY.
JlabGopatopHble 3aHATUS CTYJEHTOB COYETAIOTCA C JIETAIbHBIM aHAJIN30M TEOPETHUYECKHUX
OCHOB BBINOJIHSIEMBIX JIa0OPAaTOPHBIX paboT, NpUHLHUIA JEHCTBUS NPUOOPOB U
YCTaHOBOK.

Ha mpakTudeckux 3aHATHIX TPEIyCMOTPEHBI: ACTalbHBINH pa30op (U3NIECKHX
OCHOB T€M JIEKIIMOHHOT'O Kypca ¢ peuieHueM (U3HYecKUX 3a/1a4 10 OCHOBHBIM pazjieiam
COJIepKaHusl TUCIUIUIMHBI, BBIMOJIHEHHE KOHTPOJIBHBIX PabOT MO BCEM pa3/ieiaM.

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

Boi6op MeTonoB 00ydeHHs] ompenensieTcsl CoAepaHUeM IUCUUIUIMHBI, YPOBHEM
npodeccuoHanbHOW MOATOTOBKH TPENOAaBaTelis, METOJAUYECKOTO M MaTepuajbHO-
TEXHUYECKOro oOecreyeHusi, OCOOCHHOCTSIMU BOCHPHATHS Y4eOHOM HH(popManuu
CTYJIEHTOB-MHBAJIHUJIOB U CTYJEHTOB C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3[I0POBBS.

JIjis cnaGoBUAAIIUX CTYJCHTOB B JIEKIMOHHBIX M YUYEOHBIX ayUTOPHUSIX JOJKHA OBITH
MpeyCMOTpEHa BO3MOXKHOCTh MPOCMOTPA yAAJIEHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JOCKEe WM cjaiila Ha SKpaHe) MpU MOMOLIM BHJIEO YBEIWYHUTENEH Ui YyJaJIEHHOTO
npocMoTpa.  Jns  yTeHHs  y4eOHO-METOAMYECKON  JUTepaTypbl  HEOOXOAUMO
MPEeIyCMOTPETh HaJU4Me OJIIEKTPOHHBIX Jyn. Ilpu HeoOXoaumocTu MAOMKHA OBITh
MpeIycMOTpeHa BO3MOXKHOCTh 3aIlMCH JEKIUN Ha JUKTOQOH.

Cnabocnpliaimuye CTyJeHTbl JTOJKHBI MOJy4aTh JOMOJIHUTENbHYI0 UH()OpMAIUIo
M0 JUCHUIIMHE U3 YYCOHMKOB, PEKOMEHJIOBAHHBIX IpernojaBaTeiaeM (CM. M.8 JaHHOUN
MPOrPaMMBbI).

OOyuaromyiecst HHBAIM/IbI U JIMLA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBbS
o0ecreunBalOTCs  3JEKTPOHHBIMH  00pa30BaTEIbHBIMH PECYpCaMU: DJIEKTPOHHBIMU
MOCOOMSIMH, MpPE3EHTALUSIMHU JIEKIIMOHHBIX KYpCOB, MPOrPAMMHBIM OOecreueHueM s
peann3aiy KOMIbIOTEPHBIX TAOOPATOPHBIX U MPAKTHUYECKUX PaldoT.

[IpenycmoTpeHa BO3MOKHOCTh MOTYYEHHS TaHHBIX CPEJICTB HA YHUBEPCUTETCKUX
U KadeapanbHBIX caiiTax, a TaKKe MPU HETMOCPEACTBEHHOM OOIIEHUHU C MpernoaBaTeiemM
IO DJIEKTPOHHOU IOYTE.
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6. YueOHO-MeTOAMYECKOE 00eceyeHre CAMOCTOATEIbHON padoThI 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  JIGKIUMH |
PEKOMEHJIOBaHHBIM ~ Y4eOHBIM  MMOCOOUsIM,  MOHOrpaduueckoil  yueOHOMH
JUTEpaType, CIPABOYHBIM UCTOYHUKAM;

- U3y4YE€HHE TEOPETUYECKOI0 MaTeprasa ¢ UCIOJIb30BaHUEM UHTEPHET- PECYPCOB —
BU/JICO JIEKIUI IO ONTHUKE;

- CAMOCTOSITENIbHOE H3Yy4YEHUE psifa TEOPETUUYECKUX BOMPOCOB, BBIICIECHHBIX B
porpaMme 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 TEOPETUUYECKOro Marepuana IO METOJAMYECKUM PYKOBOACTBAM K
(bu3HYecCKOMY MPAKTUKYMY IO ONTHKE.

6.2. Ilopsaa0K BBINOJHEHUS U KOHTPOJIA CAMOCTOATEIbHOM PadoThI
CTY/ICHTOB:

- IPeIyCMOTpPEeHa eXKEHEeeNbHasi caMOCTosTeNbHas paboTa oOydarommxcs IO
U3YYCHUIO TEOPETUYECKOTO JICKIIMOHHOTO MaTephaia; KOHTPOJIb BHITIOTHEHHUS
ATOM pabOTHI MPEAYCMOTPEH HA CEMUHApaX MO JaHHOW JUCIHUILINHE;

- CaMOCTOSITEIPHOE M3YYCHHE HEKOTOPBIX TEOPETHUECKUX BOIIPOCOB, BBACIECHHBIX
B IporpaMMe  JWUCHUIUIMHBI W  HEPAaCCMOTPEHHBIX  HA  JICKIHIAX,
peIycMaTpUBaeTCs IO MEpe M3yUeHHUsI COOTBETCTBYIOIINX Pa3AeiioB, B KOTOPBIX
BBIICTICHBl OTH BOMPOCHl JJS CAMOCTOATEIBHOTO W3YYCHHUS, KOHTPOJb
BBIMIOJTHEHUST OTOW CaMOCTOSTENbHOW pabOThl TPEIyCMOTPEH B paMKax
MPOMEKYTOUYHOTO KOHTPOJIS — SK3aMEHa IO TaHHOH TUCITUTUINHE;

- BRITIOJTHEHUE U MHMCBbMEHHOE o(opMIleHHe KOMIUIEKCA 3aJaHUl TeOPEeTUIECKOTO
XapakTepa, pacueTHbIX W TpapUYecKHMX IO BCEM pasleiaM IUCHUTUIMHEI
NPEeIyCMOTPEHO (DAKTHUECKH €XKEHEJCIbHO M0 Mepe (OPMYIHPOBKH ITUX
3aJaHUil Ha JIEKIUAX; MPEIyCMAaTPUBAETCS MUCHBMEHHOE BBHITIOJHEHHE JTOM
CaMOCTOSITENTFHOW PabOThI C TEKCTOBBIM, BKIIOYAs (POPMYIBI, H TpapUUIecKUM
oopmiieHHEM; KOHTPOJb BBHIMOTHEHHSI 3TOM CaMOCTOSATEIBHONW pabOTHI
NPEeTyCMOTPEH TMPH 3aBEPIICHUU M3YUEHUS KaKIOTO pasfeia TUCIUIUINHBI T10
MPEJICTABJICHHOMY B MEYaTHOM BHJE OTUYETY IO ITOMY BHIY CaMOCTOSITEIbHOM
paboThI;

- pellleHne pPEeKOMEHIOBAaHHBIX 3alad #3 COOpPHHMKOB 3alad IO OITHKE
MPEeIoJiaraeTcs eKeHeAeIbHBIM TPH MOATOTOBKE K CEMUHApaM M TIPU YCBOCHHUH
TEOPETHUYECKOT0 JICKIIMOHHOTO MaTepHalia; KOHTPOJIb BHITIOJHEHHS STOW pabOThI
NPeIyCMOTPEH Ha CEMUHAPAX — MPAKTUICCKUX 3aHITHIX;

- I3y4YCHHE TEOPETHYECKOr0 MaTepuajga MO METOAMYECKHM pPYKOBOJICTBAM K
bu3nYeCKOMY MPAKTUKYMY T10 ONITHKE TPETyCMOTPEH €KEHEAECTHHO C OTYETOM O
npojeNaHHON paboTe Ha 3aHATUAX B PUINIECKOM MPAKTUKYME 110 ONITHKE.
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6.3. 3aanus 1 BONPOCHI VIS CAMOCTOATEIbHOI PAa0OThI CTYACHTOB
no qucumniuvinie «OnTuka

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

- YpaBHeHus MakcBeiia B MUHTErpalbHOU (hopMe U UX pU3ndecKkas HHTepIpeTanus.

- VYpaBuenus Makcseinna B quddepeHnuansHoi popme.

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

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

- Cros4ue 3JIeKTPOMAarHUTHEIE BOJHBI. Peructpanus cTos4ux 31eKTpOMarHuTHBIX
BOJIH: onIbIT Bunepa, usernas ¢ororpadus Jlunmnmana, o0beMHas roaorpaMma
Jlenucroka.

- Orpaxenue u npenomieHue ceeta. BeiBoa popmyn Openens g aMILTUTY THBIX
koa(uimeHToB oTpaxkeHus ceeta. [IpeoOpazoBanue popmyn OpeHens ¢
UCKITIOYEHUEM KOA(P(PUIIUEHTOB PETOMIICHHUS.

- IlonHoe BHyTpeHHee oTpaxkeHue. BriBon u3 popmyn OpeHens BhIpaXeHUH IS
caBura (as3pl BOJIHBI IPH MMOJTHOM BHYTpPEHHEM oTpaxkeHuu. [IpeobpazoBanue
JUHENHO MOJISIPU30BAHHOTO CBETA B LIUPKYJISIPHO MOJISIPU30BAHHBIN MIPU MTOJTHOM
BHyTpeHHeM oTpakeHuu. [lapannenenunen Openens.

- Orpaxenue cBeta MeTajuiaMu. OTpakeHHE CBETA MOBEPXHOCTHIO METAIIOB.
Koaddunnent orpaxenus metamnos. [ 1yOnHa NPOHUKHOBEHUS MTPEIIOMICHHON
BOJIHBL. MI3MeHeHre COCTOSHUS MOSIpU3aIMK JTUHEHHO MOISIPU30BAaHHON BOIHBI IIPU
OTpaXEHUH MOBEPXHOCTHIO METAJUIOB. DIUTUIICOMETPHSL.

- Onruka aHU30TponHbIX cpel. [IpenoMieHune cBeTa Ha rpaHHIIE AaHU30TPOITHOM CPEIbL.
[Toctpoenus ['tolirenca ajist OTHOOCHBIX KPUCTAJIOB.

- Honsgpuzanumonssie ycrporcta. [Ipusmsl Pomona u Cenapmona. XKuakue
kpuctaiisl 1 KK skpaHbl.

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

- Unrepdepennus ceeta. UutepdepomeTpsl ¢ aenenneM no ammnryae. Komsia
Herotona. Uutepdepometp duso.

- HnTepdepomeTpsl ¢ AenenreM 1o BosHoBoMy bpoHTy. busepkana dpenens,
ownun3a buite, 3epkano Jlnoiiga.

- MmnoronyueBas untepbepeniusa. MaTEpPepeHIIMOHHBIE CBETOPUIBTPHIL.
MHorocnoiiHsle quaieKTpuyeckue 3epkana. [lpocBernaenue nopepxHocren
ontuyeckux aeraneil. ororpadus Jlunnmana B HaTypajbHBIX LBETaX. [ 0lorpaMMel
Jlenucroka.

- Judpaxuus ceera. JludpakiuroHHas pemnietrka. Pasperniaroiias ciocoOHOCTh
TU(PPAKIIUOHHON PEeIIeTKU U TUGPAKIIUOHHOTO CIIEKTPOMETPA.

- ®uznueckue IPUHIMIBI ONTUYECKOU ronorpadun. O0beMHas rojorpaMmma
JleHucroka 1 BOCCTaHOBJICHHE ToorpaduuecKkoro n3o0paxeHus B 6€JI0M CBETE.
Hudposas ronorpadus.

- CKOpOCTh CBeTa U METO/Ibl ee onpenenenud. Jlaboparopusie meToibl Guzo (MeTon
npepbiBaHuil ) 1 Pyko ( METOJ1 BpalllaloIIerocs 3epkana ). ACTpOHOMUYECKUE
Metozsl Pémepa (o ciytHukam FOmutepa) u bpannes (meton aGeppariii).
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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 BXOJAIINM, U OOBSICHUTH (DPU3MYECKHI CMBICI
(bopMyI1 — KaKue SIBJICHHS 3JIEKTPOMAarHeTU3Ma OHU (pOPMaIbHO OIPEEISIOT.

C wucnonbp30oBaHMEM TEOpPEM, IPAaBWJI M COOTHOLIEHHI BEKTOPHOIO aHauu3a
npeoOpa3oBaTh HWHTErpajbHble ypaBHeHHs MakcBemia B JuddepeHIMalbHY IO

hopmy.
BriBectn u3 ypaBHenuir MakcBemna B auddepeHnranbHol ¢GopMe BOITHOBBIC

ypaBHEHHs ISl SIEKTPHIeCcKoro E(7,f) ¥ MATHUTHOTO H (7, ) BOTHOBBIX MOMEHA.
[lokazatb, 4YTO BOJHOBOE BO3MYILEHHE IUIOCKOM BOJHBI O00IIEro BUIA
E(t,z)=E(t - z/v), pacupocTpaHsoLmIeecs] BIOJb HANpPaBICHUS Z, yIOBJIECTBOPSET
BOJTHOBOMY YPaBHEHHUIO.

I[Toka3aTh, YTO ypaBHEHHs TAPMOHMYECKOH IUIOCKOH E(F,f) = Eo cos(mf — k7 + ¢Qy) U

chepuyeckoi E(F =7 Ay/rcos(wt—kr+¢,) BOIH SBIAIOTCS  PEUICHUSIMH

BOJIHOBOTO YPAaBHEHUH.
3anucaTb ~ ypaBHEHHE HUAJTMHAPUYECKOU BOJIHBI, pacIpoCTpaHAOIIEHCs
NEPIEHAUKYIISIPHO OCH X Ja0OpaTOPHON CUCTEMBI KOOPIUHAT.

[onyunTs ypaBHeHMs [enbMronbHa sl KOMIUIEKCHOM —aMmiutyasl U (F)
BosMymeHus E(7,t) = U(7)exp(i®yt) MOHOXpOMATHYECKOH BOJIHBL.
Hcnonb3ys ypaBHeHHMss MakcBeiula MOJYyYUTb BBIPaXKEHUE I BEKTOpa YMOBa-

Hoiiutunra S = E x H 10CKO#H AJIEKTPOMArHUTHOMN BOJIHBI.

[Tokazat, 4Yro W3  ypaBHeHH  MakcBemia  cleayeT  MONEPEYHOCTh
AJIEKTPOMArHUTHOM BOJIHBI, ELH 1k , I TO, YTO BEKTOpa E,I:[ ,1; COCTaBJISIOT
IIPaBYIO TPOMKY.

[TokazaTh, 4TO NP CIOKEHUU IABYX OJHOYACTOTHBIX JIMHEHHO MOJISIPU30BAHHBIX B
OpTOrOHANLHBIX HAIIPABIEHHUAX BOIHOBBIX Konebanuil E (z,t)=E , cos(ot —kz+ o, )u

E,(z,t)= E,gcoslof —kz+¢,) pesyrbrupylomee KkoneGanne MMeeT UIMNTHYECKYIO
TOJIAPU3ALMIO, €CIIM PasHOCTh (a3 KonebaHuit A¢,, ¥ COOTHOIICHHE WX AMIUIUTY]L
E. / E |, UMCIOT IIPOU3BOJIbHbIC 3HAUCHUS.

[Toka3aTp, 4TO MU CIOKEHUU B3aMMHO HEKOTEPEHTHBIX JIMHEWHO MOJISPU30BAaHHBIX
B OpPTOTOHAIBHBIX HANPABICHHUAX BOJHOBBIX KOJIEOAHUH  pE3yNbTUpYIOIIEe
CyMMapHOe Koje0aHHe HMeeT XaOoTHYECKYI0 MOIAPHU3ALUI0, XapaKTepHYIO Ul
€CTECTBEHHOI'O CBETA.

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

I PHUHBI CIICKTpa Av u JIIMTCIIbHOCTH nyrate. Ha Xa0THUYCCKYTO

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

CBETa [, OMPENENAETCS BBHIPAKEHUEM [, ~ A /Ak , Tne A, - CpeOHssd IJIMHA BOJIHBI

CBeTa, AL - IMPHUHA CIIEKTpa CBETE B IIKaJe JJIUH BOJIH.
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OmpaofceHue u npenomierue ceema

l.

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

IUDIIEKTPUUECKUX CPEZ.
BoiBectu popmynbsl Openens A aMITUTYIHBIX KO3(DPUIIMEHTOB OTpakKeHHs CBETa

(3JIEKTPOMArHUTHOW BOJTHBI) p|| u pl Ha TpaHMIE pasfeia JBYX IHAICKTPHKOB.
PaccMoTpeTh ciydan KoyeOaHus SJIEKTPHYSCKOTO OISl BOJHBI B IDIOCKOCTH TaICHHSI
p|| (otg,ny,ny) = p|| (ag,0Ly) U TEPHEHAMKYIIPHO  IUIOCKOCTH  MaJCHHS
pr(cty,n;,n,y)=p(0ty,0,). MCIONB30BaTh TPAHMYHBIE YCIOBHMS HEMPEPHIBHOCTH
sekTpudeckoro E (x, y) ¥ MarHuTHOTO H(x, ¥y) BOJHOBBIX MOJICH Ha TpaHHIAX
paznmena (x,y) cpen.

[loctpouts rpaduku KodQPHUIMEHTOB OTpakKeHHs CBETa OT TPAHULBI pazjena
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 BBIBOJIBI U3 IOCTPOCHHBIX I'PapUKOB

— 00 U3MEHEHUHU COCTOSHUS TMOJISIPU3ALMK CBETa MPU OTPAXKEHUH, O BOSHUKHOBEHUU
(a30BbIX CABUIOB, O MOJIHOM BHYTPEHHEM OTPaKEHUHU.

[loctpouts rpaduku KOIPPUIMEHTOB OTPAKEHUS U TMPOMYCKAHUS CBETa IO
MOIIIHOCTH TIIy4Ka CBETa — DOSHEPreTUYecKux Kod(DPUIMEHTOB OTpaxeHUs W
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 sHEpreTHUecKuX K03(pPuuneHTos orpaxkenus R(o,)
npomyckauust 7(0Ly) M1 XaOTHYECKH IOJISIPU30BAHHOTO CBETA — ECTECTBEHHOTO

CBETA, U HUPKYJISIPHO MOJISIPU30BAHHOTO CBETA.

Ucnonwszys dopmynsl DpeHens, MOJyYUTh BBIpAXEHUS A (Pa30BBIX CJIIBUTOB
JIMHEMHO TOJSPU30BAHHBIX BOJIH, WCIBITABIIMX IOJHOE BHYTPEHHE OTPaAXEHHE, C
HaIpaBJICHUSIMU KOJICOAHHI MapaleabHO U MEPICHANKYIISIPHO TIIOCKOCTH TaACHUS:

Aop(oy) = (p// (o) — (pl (0lg), B 3aBHCHMOCTH OT yIja MaJeHUus O, HPH 3aJaHHBIX
K02(puIeHTax IpenoMIeHus Cpel 1y U H, .

W3yunTh NPUHIUIBI PACTIPOCTPAHEHHS CBETA B BOJOKOHHBIX CBETOBOJAX HAa OCHOBE
SIBJICHHS TTOJIHOTO BHYTPEHHETO OTpakeHUsI cBeTa. BriBecTr hopMymy IUIs 4uCIIOBOM
alepTypsl ONTHYECKOro BookHa NA = ngsin oy = 1/n12 - n22 , Te N - NOKa3aTelb
IPETOMIICHUS] OKPY’KaroIledl BOJTOKHO Cpenbl, O, - yroil TajeHUs JIyda CBETa Ha
IIOBEPXHOCTh TOPIIAa CBETOBEAYIICH CEpALICBHHBI BOJIOKHA, 1; M N, - NOKAa3aTesn
NPEIOMIICHHS CEP/IIIEBUHBI U 000JIOUKH BOJIOKHA, COOTBETCTBEHHO.

[TonmyunTs BBIpaXKEHMS I aMIUIMTYABI Kojebanuit F,(z) Bo BTOpOil cpexe mpu
MIOJTHOM BHYTPEHHEM OTPaKCHUU CBETA B 3aBUCHMOCTHU OT PACCTOSHHS Z OT TPaHUIIBI
paszena cpej pu 3aJaHHOM yTJIe MaJeHHs Ol U OKa3aTeNaX MPEIOMICHUS Cpel A,

I/Inz.

Onmuka anu30mponHsix cpeo

l.

Ucnone3ys mnpunmun [rolirenca u mnoctpoeHus ['roiireHca 1oKas3arb XoOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIy4eil cBeTa, MPEJIOMJICHHBIX Ha TpaHHULIE

15



03.03.01 — [NpukmnagHeie MaTeMaTHKa U pu3nka

M30TPONHOM M aHMU3O0TPOIHOM OJHOOCHOW Cpel MpPH PA3IUYHBIX OPUEHTALUAX
ONTHUYECKOM OCH aHU30TPONHOM Cpelbl MO OTHOWICHHWID K IUIOCKOCTH MHaJACHUS U
TpaHuLe pa3zaeia Cpel.

[lonyunts ¢dopMyiny [ HWHTEHCUBHOCTH CBETa, MPOILIEIIIETO 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 IpU3Max
Bonnactona u CenapmoHna. [lomyunts BbIpakeHME g yria [ MEXAy JIMHEWHO

NOJISIPU30BAHHBIMU JIydaMH Ha BBIXOJE TOH M JpPYrod NIpU3M B 3aBHCHUMOCTH OT
NIOKa3aTesel MpeJoMIICHNsI OOBIKHOBEHHOTO 71, U HEOOBIKHOBEHHOTO 7,JIydel CBeTa

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

Humepgpepenyus ceema

l.

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

a) METOJ BEKTOPHBIX JUArpaMM JJis CJIOKEHUS KOJICOaHUI;

0) nmpeacTaBieHue KojieOaHU, BO30YKIaeMbIX BOJIHAMH, B KOMILJIEKCHOU (popMme.
Paccmotpers aBa cinyyas:

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

UHTEpHEPUPYIOIINX BOJHAX €CTh HEKOTOPHIX yroi 3, 0 < <90°.
[Toxy4nTs BBIpaKEHUE [UIi MHTEHCHBHOCTH HMHTEP(EPEHIUH MOHOXPOMATUYECKUX
BOJIH C pa3sHbIMM 4aCTOTaMH ®; U ®,. OnpenenuTs, Kakoil 4acTOTONW cpabaThIBaHUs

JIOJDKeH 001amath  (OTOACTEKTOp Mg  HAOMIOACHUS  KapTUHBI  (CHUTHAaJIA)
UHTEPPEPEHIIUN BOJTH C Pa3IMIHBIMU YaCTOTAMH.
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 )
Hcnone3ys KOMIBIOTEpHYIO 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(HEPEHIIMOHHYIO0 KapTUHY MPEJICTABUTH B TPAJAllisSIX CEPOTO U B IIBETE.
Ucnonw3ys Gopmyny DHpHu i MHTEHCUBHOCTH MHOTOIY4Y€BOW HMHTEP(PEPEHIINU B
unreppepomerpe Dabpu-Ilepo M KOMIBIOTEPHYIO MaTEMaTUYECKYIO MPOTPaMMYy,
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Hanpumep  MathCad, mnoctpoutrh  rpaduku  3aBUCHUMOCTU MHTEHCHUBHOCTH:
a) oT pasHoctd (pa3 uHTEpHEPUPYIOIIUX BOJH MPH Pa3TUIHBIX KOd(DPHUIMEeHTax
orpaxkenuss R 3epkan uatepdpepomerpa: R =0.09, R=0.1,R=0.5,R=0.8;
0) OT JUIMHBI BOJIHBI A, TP 3a3JaHHOM Pa3HOCTH XO0Jia BOJH B MHTEPHEPOMETDE.

Judpaxyus eonn

l.

Ucnonb3ys audpaxinuonssiii unrerpan ®dpenens-Kupxrodpa m KOMIbIOTEpHYIO
MaTeMaTH4eckyro mporpammy, Hampumep MathCad, mnoctpouts rpaduk

WU3MCHCHUS WHTCHCUBHOCTH [ (z) B 1mojie audpakuuu CcBeTa Ha KpPyIjiomM
OTBEPCTUM B HEIMPO3PAYHOM OHKpPAHE BJIOJIb ONTHYECKOW OCH Z B HUHTEpBaje
Az =z, —z, , COOTBETCTBYIOIMM H3MECHCHUIO uKcia 30H DpeHesst B OTBEPCTHH

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

30HBI DpeHens B Mmpeenax OTBEPCTHSI.

Hcnonp3ys KOMIOBIOTEPHYIO MaTeMaTHUeCKylo mporpammy, Hanpumep MathCad,
MOCTPOUTH rpaduKu HOPMHUPOBAHHOH WHTCHCUBHOCTH cBeTa
1 (sinoc)/] (sinoczO B KaptuHe mudpakuuu Ppaynrodepa mapamieabHOTO
MyYKa CBETa Ha aMIUTUTYIHOW JU(PPAKIMOHHOW pelIeTKe IS pa3TuIHOTO YUCIIa
mene pemwerkn: N=1, N=2, N=3, N=5,N=10, N=30, u T.1.

Hcnons3yst rpadudeckoe MOCTPOCHUE IS PACIPEIeIeHUs HHTEHCUBHOCTH CBETa
B KaptuHe nudpakmun PpayHrodepa Ha AUPPAKIUOHHON pEIIETKE MPOBECTH
UCCIICZIOBAHUE W OMPEACTUTh HEOOXOJMMOE YHCIO IITPUXOB PEHICTKH IS
paspenieHns CIEeKTPAIbHBIX JIMHUH HATPUEBOTO IyOJjeTa BO BTOPOM MOPSIKE
TG PaAKIUH.

Pazpabotare n HapucoBaTh C HCIOJIB30BAHUEM KOMITBIOTEPHOTO TpaduIecKoro
penakropa, Hampumep, CorelDraw, ONTHYECKYIO CXEMy 3allMCH TOJIOTpaMM B
CXOAAIINXCS OOBEKTHOM M OMOPHOM ITydKax cBera. OmpenenuTh HE0OXO0AUMYIO
MPOCTPAHCTBEHHYIO pa3peaoyo CIOCOOHOCTH dbotoneTexTopa
(boTtomnactunku, ¢GOTOTEpPMOITIACTAKA U T.A., MaTpUYHOrO (OTOAETEKTOpA),
UCTIOJB3yeMOTO ISl 3alliCH  AHAJIOTOBOM M IM(PPOBOWM TOJOTPAMMBI  TI0
pa3pabOTaHHOW CXeMe C Y4YeToM YIJIOB TMaJACHWH TyYKOB CBETa Ha
dboToperucrparop.

HapucoBarb cxeMbl BOCCTAHOBJIEHHS C aHAJOTOBOM ToJIOTpaMMbl OOBEKTHOM
BOJIHBI CBeTa W HAOMIOACHWS MHHUMOTO U JEHCTBHTEIHHOTO H300paKeHUN
oOBeKTa.

6.4. KonTpoJbHbIC BONPOCHI U 32IaHUA U1l IPOBEICHUS TEKYIIEro KOHTPOJIs

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

Paszgen 1: DaeKTPOMArHUTHBIC BOJIHBI ONITHYECKOI0 JHANAa30HA.
Honspuszanusa ceera

1.

Nownkwb

Onpenenenue abCOMOTHOTO MOKa3zaTels npejaomiieHus. CBsizb n € €.
BomnnoBoe ypaBHeHuUeE.

VYpaBHEHUS TUIOCKOH U chepruecKoil MOHOXPOMATHUYECKUX BOJH.

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

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

I'paduueckoe npeacraBieHre KBa3MMOHOXPOMATHUECKUX KOJIeOaHUH.
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8. CnekTpasibHOE npeacTaBieHue konedanuil. urerpan ®ypne.

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

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

11. Iucnepcus Bemectsa. I'pynmnosas CKOPOCTb CBETA U €€ CBA3D C ¢$azo0B0oil CKOPOCTHIO.

12.B3auMHas OpUEHTAIMS BEKTOPOB £, H,k 3IEKTPOMATHUTHON BOJIHEL.

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

14.YcnoBus monyyeHus JIMHEWHOW W KPYTOBOM IOJSPU3ALMKM BOJIHBI NP HAJIOKECHUU
JIBYX OPTOTOHAJIBHO JIMHENHO MOJIIPU30BaHHBIX BOJIH.

Paszgen 2: OTpakeHue U npejomMJjeHue cBera

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

[IpenenpHBIA yroa MOIHOrO BHYTPEHHETO OTPAXKEHHUS.

dusnueckuit cMbIc popmya OpeHens.

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

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

3HaueHUEe aMIUIUTYAHOrO KO3 (dULIMEeHTa OTpaKeHHs PU HOPMAIbHOM MAJCHUH MPU
n=1,n,=2.

8. I'pacduku nns sHepreTueckux Ko3(OUIMEHTOB OTPaXEHUS IPU 1, < 71, .

NoUhRLDbD =

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

10. YcnoBue bprocrepa.

11. Koaddunment orpaskeHus Npu Nporu3BOILHOM a3UMYyTE JIMHEHHON MOJIIpU3aLUU.

12. KoadururieHT oTpaskeHus Uisi ECTECTBEHHOIO CBETA.

13.Ilomyuenne KpyroBoM MOJAPU3ALMU TPH IOJHOM BHYTPEHHEM OTPAXKECHUHU.
[Tapamnenenunen @penens.

14. ITonAapu3anus cBeTa Ipyu OTPAKEHUU OT METAIIA. DITUIICOMETPUS

Paszaen 3: OnTtuka anusorponubix cpea. Kpucraanoonruka
1. AuuzorpomnHas cpena. JusiexkTpuyueckas MpOHUIIAEMOCTb JJIsI aHU30TPOIHOM CPEJIbl.
2. OnTuyeckasi 0Cbh, IMTABHOE CEYEHUE KPUCTAILIA.

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

4. Ilpumep noctpoeHus [ rolireHca Ha rpaHULE aHU30TPOITHOM CPEJIbI.

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

6. 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.

18



03.03.01 — [NpukmnagHeie MaTeMaTHKa U pu3nka

2. T'paduk MHTEHCUBHOCTH CBeTa B UHTEP(EPEHIIMOHHON KapTHHE B 3aBUCUMOCTH OT

Pa3HOCTH X0/1a BOJIH.

CBs13b pa3zHOCTH (a3 U Pa3HOCTU XOJ1a 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. Ypasuenue st nepuona nosoc FOHra.

Panuyc npocTpaHCTBEHHOM KOT€peHTHOCTHU CBETa. Y ClIOBUE HAOIIOAEHHS T0JI0C

IOnra.

9. CB3b BpeMEeHH U JUIMHBI KOT€PEHTHOCTH CBETA C MapaMeTpaMu €ro YaCTOTHOTO
CHEKTpa.

10. CooTHOILIIEHNE MEKTy PA3HOCTHIO X0/1a BOJIH M JNIMHOW KOT€PEHTHOCTH JIJIS
HaOJI0/IeHU ABJICHUSI UHTEP(EPEHIIUH CBETA.

11. Cxema unrepdepomerpa @adpu-Ilepo.

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

XN W

Pazgea S: Iudppakuus cBera

1. IIpuauun I'oitrenca. [puanun I'roiirenca-®penens.

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

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

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

5. HapucoBath BEKTOPHYIO AMArpamMmy JUisl aMILTUTYIbI OIS B AUPPAKITTOHHON
kapTuHe DpeHes Ha KPyrioM OTBEPCTUM IS S OTKPBITHIX 30H Dpenens.

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

7. BelpaxkeHne [ yTI0BOM PACXOAUMOCTH IIydKa CBETA.

8. YcnoBue rinaBHbIX max audpakiuuy cBeTa Ha JUPPAKIIMOHHON peleTKe.

9. Pazpemaroimas cmocoOHOCTh AUPPAKIIUOHHON PEIISTKH.

10. OnTrueckas cxema 3arycH roJaorpaMMBl.

11. YcnoBue bparra mis audpakiimOHHOTO MOPsiaKa Tudpakiiuy cBeTa Ha 00BEMHOMN
IU(PPAKIIUOHHON pEeleTKe.

Paszngea 6: MoJiekyJasipHas ONTHKA

1. ITonstpu3zanus cpesibl Ipu paclpoOCTPAHEHUU B HEW 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 BOJIHBI B IIOTJIOMIAOIIEH cpesie. 3aKOH
byrepa.

5. DneKkTpoHHas TEOpUsl TUCTIEPCUH. Y paBHEHHUE JIBHKEHUS OCIILISATOPA BO BHEIIHEM
MEPEMEHHOM AJIEKTPUYECKOM TOJIE.

6. HopmanbsHast 1 aHOMalnbHas Aucrepcus cBeta. J[ucrnepcuoHHbie KPUBBIE — KPUBBIE
3aBUCHUMOCTH TMOKa3aTesl MPEOMIICHUSI (CKOPOCTH PaCIpOCTPAHECHHSI CBETA) OT YaCTOTHI
(ATTMHBI BOJTHBI) BJIaJU ¥ B 00JIACTH MOJIOCHI MTOTJIOIICHUS 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 HAIIPaBJIEHU NOJISIpU3aluy cBeta B cpefe. [lomsspumerp.

9. DddexT mossApU3annu CBETa MPH €ro paccesHUuH. MOJIEKYJIIpHOE pacCcesHie 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 HabmoaeHnu uHTepdepenunn ceera. OnbT Ouszo ¢
JBUKYLIEHCS KUIKOCTBIO B KOJIbLIEBOM HHTEpPPEpOMETpE.

4. D¢ dext Canbsika. Konpuenoit unrepdepomerp Canpbsika. ONTHUECKU THPOCKOI.

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

5. Dddext [lomnepa B ONTHKE.

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

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3aaHMS JAJIs1 IPOBEICHUA TEKYyLIero
KOHTPOJIS 110 Ja00PATOPHBIM 3aHATHAM

I'eomeTpuyeckasi onTuka

l.

2.

9.

Hanummure 6e3 BpiBojga oOIIyI0 (OpMYJy TOHKOW JIMH3bI M MOSCHUTE CMBICI BCEX
BEJIMYMH, BXOAAIINX B HEe.

PaccMoTpute pasznuuHble ciydad IOCTPOCHHUS XOAa Jiydell B COOMpAIOMMUX HU
paccenBaroluX JINH3AX.

Kakumu Meromamu omnpenenstorcsi (DOKyCHbIE pacCTOSHUS JIMH3 B HACTOSIIEH
pabore?

Kaxkue Buapl abeppatinii CyniecTByT?

Kak Oynmer Bectu cebsi mapauleNbHbI MYy4OK HEMOHOXPOMATHYECKOTO CBETa,
MIPOXO0/JIs Yepe3 TOHKYIO JTUH3Y?

ByayT nu nepecekaThcsi B OJJHOW TOUKE MapajuiesIbHO MaJalollle Ha pealbHyI0 JIMH3Y
nyun? Kakue u3 nydeil nmepecekyrcsi Omxke K JuH3€e: Oojiee yJaleHHbIe OT IJIaBHOU
ONTUYECKON OCH WUJIU MEHee yJaJIeHHbIe?

UTO U3MEHUTCS y TOHKOM JIMH3BI, €CJIM C OJTHOM CTOPOHBI €€ HaXOJIUTCS BO3IYyX, a C
Ipyrou — Boja’?

[TocTpouts xon JIydeil B uacaibHOM JUH3E B CiIy4asx, Korja n3obpaxenue oyaet: 1)
YBEJIMYEHHbIM; 2) yMEHbIIEHHbIM; 3) TmpsMbM; 4) TEepeBepHYTHIM; 5)
JNEHUCTBUTENBHBIM;, 6) MHUMBIM. Kak pacroiokeHbl MpH 3TOM JPYT OTHOCHUTEIBHO
ApyTra MpeaMerT, JUH3a U ee POKyChI?

Kak nx olieHUTh 110 TaHHBIM U3MEPEHUN PaJNyChl KPUBU3HBI TOBEPXHOCTEN JINH3BI?

10. Ouenute yriapl MKy ONTHYECKOW OCBHIO U JIy4aMH B BalleM dKcnepuMeHTe. MOKHO

JU CUUTaTh TaKue JIyud mapakcuaibHbiMU? I[lpumuTe BO BHHUMaHUWE KPUBU3HY
ITOBEPXHOCTEM JINH3.

11.KakoBbl OCHOBHBIE OTJIWYHUA UICATBHOW ONTHYECKON CUCTEMBI OT peanibHON? Kakue

W3 HUX BBl HAOIIO1a1H Ha OIbITE?

12.Kakum 00pa3oM BO3HHMKAIOT JEUCTBUTENbHbIE HM300paKeHUs] B  ONTHYECKUX

cucremax?

13.B 4eM CymHOCTh TEOPHUM UACATBHOM ONTHYECKON cucTtembl? Kakumu nmapamerpamu

XapaKTepu3yeTcs uaeaibHas ONTHYecKas cucrema’?
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14.lpuBenute mnpumep TrpadUUEcKOro MOCTPOCHUSI H300paK€eHUH B ONTHYECKOU
CUCTEME, UCIIOJb3Y €€ KapAUHAIbHBIE TOUKH.

15.Kakoii MeTon onpeaeneHus KapIuHAIbHBIX TOYEK PEKOMEHIYETCs B IpeiaracMomn
nmabopaTopHoii pabote?

16.ITosicuTe, KakuM 00pa3oM sABJIeHHE TUGPAKIUUA CBETA OTPAaHUYMBAET pa3pelIatonyto
CHOCOOHOCTh ONTHYECKUX CHUCTEM.

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

18.B ueM cocTOMT METOJA MPaKTUYECKOTO OIpeAesieHUsl pa3peuiaroiell crnocoOHOCTH
ONTHUYECKON CUCTEMBI?

19. C noMomibio Kakux (opMya MOKHO BBIYUCIUTH YBEUUEHHE OObEKTUBOB 3pUTEIbHOMN
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 HAMIYYILEro 3peHus?

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

24.Kak uzMepseTcs moJie 3peHus 3pUTeIbHON TPYOhI?

25.Tloctpoiite X0/ Jiy4eil B 3pUTeNIbHOM TpyOe u MUKpockore?

26.ChopMynupoBaTh 3aKOH TIPEJIOMJICHUS W  TOSCHUTh  (PU3WYECKHN  CMBICTT
OTHOCUTENIBHOIO U a0COJIIOTHOTO MOKa3aTesIel MPeIOMIICHHUS.

27.ChopMynupoBaTh YCIOBUS, MPH KOTOPHIX HaOIIOMAaeTCsl TOJHOE BHYTPEHHEE
orpaxenue. I[lomyuuts GopMmyny Uisi ONpeAeseHus MPeneabHOro Yria IMOJTHOIO
BHYTpEeHHEro oTpaxkeHusi. OOBSCHUTH 3aBUCUMOCTb BEJIMYUHBI MPEACIBHOTO YIJia OT
JUIMHBI BOJIHBI.

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

29.Kak dopmupyercs uzobpaxkeHne B (POKaIbHON TUIOCKOCTH 3PUTEIBHON TpyObl Mpu
OCBEILIEHUU OeJIbIM CBETOM?

30.TTouemy B pedpakTOMeTpe HENIb3sl BECTH H3MEPEHHs] MNpEeesNbHOro yria 0e3
3putenbHON TpyObI? KakoBa ee poib?

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

Crnekrpockonust

1. IToctpouTh X0x JTydeil B CHEKTPOrOHUOMETPE.

2. OOBSACHUTH AaBTOKOJJIMMALMOHHBIN CITOCOO YCTaHOBKH 3pUTEIBHON TpyOBl HA

OECKOHEYHOCTb.

OOBACHUTD METOAMKY U3MEPEHHUS yIJla HAUMEHBIIETO OTKIOHEHUSI.

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

5. Yro Takoe paspemiaronias cuiia crekTpaibHoro npubdopa? Yem onpenensiercs

paszpelaronias cuja npudopoB ¢ MpU3Mon?

Ha yem ocHOBaH KaueCTBEHHBIN CIEKTPAIbHBIN aHATU3?

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

MOTJIOLEHUEM.

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

4. Kak popmupyetcst nzo0paxxeHue BXOIHOH 1ieau B (OKaTbHON IITOCKOCTH 00BEKTHUBA
Kamephbl?

5. KakoBo Ha3HaueHUE NPU3MBbI?

98]

[S—
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6. OCHOBHbBIE XapaKTEPUCTUKH CIEKTPaJIbHOTO MpUOOpa: AUCIEPCHs, pasperiaronias
CIIOCOOHOCTB, CBETOCHJIA.

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

HNurepdepenuus ceera

1. Jlath onpeneneHue nHTEephEpEHITUN.

2. OCHOBHbBIE XapaKTEPUCTUKU KOJI€OAHUH M BOJH U UX (PU3MYECKUN CMBICH (4acToTa,
MepHOJ, KpyroBas 4acToTa, BOJHOBOE YHCIIO, CKOPOCTb PACIPOCTPAHEHUS BOJIHBI,
JUTMHA BOJIHBI, aMILIUTYAa, (a3za).

3. CnoxeHue rapMOHUYECKUX KoJieOaHUI. Y CI0BUS MakCUMyMa U MUHUMYyMa 3HEPrUU
CyMMapHOro KojeOaHusl.

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

5. TlocTpouTh BEKTOPHYIO IMArpaMMy JJisl CJIOXKEHHs JBYX TapMOHMYECKUX KOJieOaHUM.

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

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

8. Tlomyunre MaTremaTnueckoe yclioBUE UHTEPHEPEHIIMH CBETOBBIX JIyUYeil B BO3IyIIHOM
3a30pe MEXJ1y MPOOHBIM CTEKJIOM U UCTIBITYEMOH JETaJIbIO.

9. Haiite onpenenenve oOwmEHd M MECTHOW OMMOOK U TOSACHUTE TOPSAIOK HUX
HaXO0XJICHUS HA KOHKPETHBIX MpUMepax

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

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

12.Yrto Takoe Bpems paspeuieHus: GOoTOnprUEeMHHKA ?

13.YTo Takoe BpeMs U JyIMHA KOT€PEHTHOCTH?

14. ITocTpouTs X01 Jiyueil B unTepdepeHIonHoi cxeme FOnra.

15. [TonyuuTs pa3HOCTb X0J1a OT JABYX KOT€PEHTHBIX HCTOUHUKOB.

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

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

18.YTo Takoe pannyc MpoCTPaHCTBEHHON KOT€pEHTHOCTH?

19. [Monyunts Gopmyiy JUisl pacdeTa pa3HOCTH XO0JIa OT JABYX KOT€PEHTHBIX UCTOYHHKOB
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 cBeTom ¢ B3aMMHO OpPTOTOHAJIBHOMN
noJispu3aluend HHTepPepeHLInst OTCYTCTBYET?

23.Yem  orpaHMYMBAaeTCs  YMCIO  HAOMIOJAaeMbIX  IOJOC B JBYXJy4YeBOH
UHTEpPEPEeHLINOHHON KapTHuHEe?

24.YeM BBI3BIBAIOTCS CMEIICHHS UHTEP(EPEHIIMOHHBIX 11010C?

JAudpakuus ceera

1. 3anumwure yclioBHUE MAaKCUMyMOB MHTEHCUBHOCTH B  ciy4yae Judpakuuu
Opaynrodepa Ha 1UHPaKIUOHHON pPEIIETKE.

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

3. Uem omnpenensiercss KOHTPAaCTHOCTh JIU(PAKUMOHHOW KapTUHBI B  Cilyyae
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10.

11

13.

14.

KBa3MMOHOXPOMAaTHYECKOTO OOJydeHHs OT MpOTsLKeHHOro wucrounuka? Kak ona
CBSI3aHA CO CTEMEHBIO KOTEPEHTHOCTH BOJIH, MPUXOISAIINX OT PA3HBIX LIEJICH?

UYewm onpenensercs BEIMYMHA BBOJUMOM KOMIIEHCATOPOM Pa3HOCTH Xo1a?

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

Kakum o6pazom ocyiiecTBisieTcsi HaOM0ieHne TUPPaKIIMOHHON KapTUHBI B TAaHHOU
pabote? KakoBo HazHaueHUE TUITUHIPUIECKOTO OKYyJsipa?

JudppaknuoHHass pemieTka KakK CIEKTpalbHbIl mpubop. VYcioBue TIaBHBIX
MAaKCUMyMOB, MHTEHCHBHOCTb CBETa B TJIABHBIX MAaKCHUMyMaX, PAacCTOSIHUE MEXKIY
IJIABHBIMU MaKCUMYMaMHU JUIsl CBETA C Pa3JIMYHBIMU IJIMHAMHU BOJIH.

KakoBa ammiuTyga cyMmapHOM BOJIHBL, MPUXOASIIEA OT OJHOM IIEId B
MIPOU3BOJIBHYIO TOUKY 3KpaHa? Kak CKIIaJbIBatOTCs BOJIHBI OT Pa3HBIX LIEIEH?
N3o0pasute rpaduyuecku pacrpeeieHne HHTCHCUBHOCTH MU TU(PpaKIUK CBETa Ha
PELIETKE C U3BECTHBIM YHCJIOM IIIEJIEW U 3aJaHHBIM OTHOIIEHUEM NIEPHOA PELIETKH K
HIMPUHE LIENH.

[IpenenpHas mMprHa IJIaBHOTO MaKCUMyMa. Y CIIOBUE pa3pelleHus OIU3KuX
CHEKTpaJIbHbIX TUHUH. Pa3pemaromas cnocoOHOCTh NU(PPaKIIMOHHON pEIIeTKH.

. BeiBecTu dopMyIibl a5 pagnyca 30HbBI U €€ IUTOIaIH.
12.

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

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

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

[Moasipusanus cBera

l.

9.

[losicauTe npuHuun nedctBus npusmbl Hukomns. Kakas gacth sHepruu majnaroiero
cBETa  MpPOXOAMT  dYepe3  mnpusMy  Huxons, eciu  majalomuid  CBET:
a) TMHENHO MOJISIPU30BaH, 0) UUPKYISIPHO NOJISIPU30BaH, B) €CTECTBEHHBIN?
Hapucyiite xon nydeld B MOJIyTEHEBOM caxapuMeTpe (C yKazaHHEM HalpaBJICHUS
KoJIeOaHUM AJIEKTPUIECKOro BekTopa). Kak mose 3penus pasznensercs Ha IBE 4acTH?
Kak oObscusiercst B Teopun @peHens siBICHUE BpalleHUS IUIOCKOCTH MOJIAPU3ALUU
CBETa B ONTHYECKH AKTUBHBIX BeUIECTBaX?

BreiBenute Qopmyny Ui yria moBOpoTa IUIOCKOCTH TMOJSIpU3AlMM B ONTHYECKH
aKTUBHOM cpeje.

JlaiiTe omnpeaeneHue JMHEWHO MOJIAPU30BAHHOTO, €CTECTBEHHOTO M YacCTUYHO
noyiipu3oBaHHOro cBeta. Kakum o00pa3oM MOXHO  BBIACTUTH  JIMHEHHO
MOJIAPU30BAHHBIN CBET U3 €CTECTBEHHOT0?

JlaiiTe ompezaeneHue SJUIMNTUYECKU TMOJSIPU30BAaHHOrO cBera. Kak BO3HMKaeT u
KaKUMU MapaMeTpamMy XapakTepHU3yeTcsl SJUIMIITHUECKH MOJSIPU30BaHHbBIN CBET?

Kak u3mensieTcs amiunce nojaspu3aluu: a) Ipu U3MEHEHUU cABUTA (a3 UCXOIHBIX
KoJieOaHui & ; 0) MpU U3MEHEHUW OTHOIICHUS aMIUIUTYJ UCXOJHBIX KoJeOaHUU
B/A.

UeM ompesenseTcs HaNpaBIeHHWE BpAlleHHS BEKTOpa £ B OJUTHNTHYECKH
MOJISIPU30BaHHON BOJIHE?

Kakue xapakTepUCTHKU SIUIMIICA MOJSPU3ALMU MOXKHO ONpPENEIUTh METOJIOM
Bpallarollerocs anaauzaropa?

10. O6bsicHuTE, KaKk JEHCTBYET IUIACTHHKA 1/4 B KaueCTBE KOMIIEHCAaTOpa CIBUTra

¢bas.
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8

. Onumure CXEMY BKCHGPHMGHTaHBHOﬁ YCTAHOBKH W HA3HAYCHHEC OTACIBHLBIX €C

9JICMCHTOB.

HckyccrBeHHAs aHU30TPONUA

l.
2.

Nowe

8.
9.

Hapucosars cxemy nis uamepenus sgpdexra Keppa.

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

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

Teopus JlanxeseHa.

3aBucUMOCTh IOCTOAHHOM Keppa oT TemmiepaTypsl.

Teopus bopha.

UeM 0OBSCHSIOTCS pa3inyusi B 3HAUCHUAX OCTOsHHOM Keppa 11 BelecTB, HMEIoLuX
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 HHTETPAIbHOTO 3aKOHOB TOTJIONICHHSI CBETA.

Bo ckonbko pa3 ocnabnseTcss MOTOK CBETa B CJIOE BEIIECTBA, €CIU ONTHYECKas
IJIOTHOCTH paBHa D?
Hapucyiite ontuueckyto cxemy U 00bscHUTE MpUHIMI JedcTBUs npudbopa GIK-561IM
(OM-56). Kakum meroaom B mpubope ®M-56 mosie 3peHus ASTUTCS Ha JABE YaCTH?
dDoroMeTpus

1. HazoBute ocHOBHbIE (OTOMETPHUYECKHE BEJIMYMHBI — CHUJIa CBETA, CBETOBOW MOTOK,
OCBEILIEHHOCTb, SIPKOCTh U UX €TUHUIIBL.

2. Kakue UCTOYHHUKH CBETa MOTUUHSAIOTCS 3akoHy JlamGepTa?

3. Chopmynupyiite 3akoH JlambepTa.

4. O0bsicHuTe npuHUuUI padboTsl hoTomerpoB XKomu u Jlrommepa - bpoaxyna.

5. Hapucyiite cxemy JTuHEHHOTO (hOTOMETpA.

6.5. KonTpoJsbHbIe BOIPOCHI U 3aJaHUA JI NIPOBEIeHHUS MPOMEKYTOYHOM
aTTecTAllUM N0 UTOraM OCBOCHHSI JUCHUILIUHBI - IepeYeHb
IK3aMEeHAIMOHHBIX BONPOCOB:

l.

Ypasuenus Makcseiia. BomHOBoe ypaBHeHHE. Y paBHEHUE BOJIHBI. [limockas
MOHOXpoMaTuyeckasi BoiHa. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI 1 BOJIH U UX
(bu3nYeCcKuil CMBICIL.

VYpaBHeHUS TUIOCKOH, cepruecKoi U IMINHIpUYECKON BOJIH. ["ayccoB mydok cBeTa.

[IpencraBieHrne MOHOXPOMATHYECKHX BOJIH B KOMIUIEKCHOM BHie. KoMiuiekcHas
aMIUIUTY/Ia BOJHOBOTO MOJISI. Y paBHEHUE [ ebmMrosbLa.

[TonepeyHOCTh 37EKTPOMAarHUTHON BOJTHBI. B3anMHasi opreHTanusi BOJIHOBOTO
BEKTOpa, BEKTOPOB AIEKTPUUECKOI0 U MAarHUTHOTO TOJIEH B MJIOCKON BOJIHE.

[Tonsprzanus NI0CKOW MOHOXPOMATHUUYECKON 3JIEKTPOMArHuTHOW BOJIHBI. THIIBI
MOJISIPU3AlMU JIEKTPOMArHUTHBIX BOJIH. JIMHEHO nossipu3oBanHas BojaHa. Kpyrosas
Y 3JUTUTNITUYECKAS TTOJISIPUBALUN.

EcTecTBeHHBIN ¥ 4aCTUYHO NOJIIPU30BAaHHBIN CBET. CTENEHb MOJISIPU3ALIUN.
DHeprus 3IEKTPOMarHUTHBIX BOJH. [1noTHOCTE oTOKA SHEprun. Bekrop YmoBa-

24



03.03.01 — [NpukmnagHeie MaTeMaTHKa U pu3nka

IloiaTHTra. MTHTEHCUBHOCTH CBETA.

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

9. Peructpanus CTOSIUMX 3IEKTPOMArHUTHHIX BoJaH. OnbiT Bunepa. L{BeTHas
dotorpadus Jlunnmana u odbeMHas rojgorpamma JleHucroka.

10. KBa3uMoOHOXpOMAaTHYECKHE BOJHBI. M31ydeHre TUIOIBHOTO OCIUIUISATOpA.
PasnoxeHne 1o rapMOHHYECKUM COCTABIIAIOIINM. BpeMEHHON CIIEKTD.

11. MonynupoBaHHbIE€ BOJIHBL. AMIUIUTYAHAS U Qa3zoBas MoayIsiuK. BomHOBOM 1yr
KOHEUYHOH JINTENbHOCTA. COOTHOLIEHUE MEXAY JUIMHOM Iyra U IIUPUHOU
CHEKTPaJIbHOI'O UHTEPBAJA.

12.Cynepnio3uniusi ~ IBYX  IUIOCKHUX  MOHOXPOMATHYECKMX  BOJH  Pa3WyHOMU
4acToThl. bueHus.

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

14. OtpakeHne U NpeaoOMIIEHUE CBETA HA INIOCKOM T'PAaHUIIE pa3/ieia JBYX U30TPOIHBIX
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. U3menenue napaMeTpoB BOJHBI IIPH OTPAXKEHUHU U TIpesiomiieHnu. 3menenue Qasbl
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 Jiasepe.

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

19. Dneprerrueckue Ko3(HPUIMEHTHI OTPAKEHUSI U POITYCKAHUS. 3aKOH COXPAHECHHUS
sHeprun. KoagduumeHT orpakeHus mpu MpoOU3BOJILHOM a3UMYTe JIMHEHHOM
nossipuzanuu. Koaddunuent orpaxeHus 1jisl €CTECTBEHHOTO CBETA.

20.IlonHoe BHyTpeHHEe oTpakeHue. OnTHuuecKue 31eMEeHTbl U IpUOopkl, paboTaronue
Ha MOJIHOM BHYTPEHHEM OTpakeHUH. BOJIOKOHHbIE U TJIaHapHbIE CBETOBO/DI.
Bonokonnas ontuka. HeonHopogHast BosHa BOJIM3M IPaHULBI pa3zeiia Cpes.
HapymeHHOe 1T0JIHOE BHYTpEHHEE OTpaKeHHUE.

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
MOJISIPU3ALMN JIMHEWHO MOJISIPU30BAHHON BOJIHBI IIPU OTPAKEHUH TOBEPXHOCTHIO
METAJUIOB. DJUTUIICOMETPHSL.

23.PacrmpocTpaHeHue CBE€Ta B aHU30TPOIHOM cpee. TeH30p TUAIEKTPUIECKON
npoHunaeMocTi. OTHOOCHBIE U IBYOCHBIE ONITUYECKUE KPUCTAIIIBI.

24.11nockas MOHOXpOMAaTHYECKast BOJIHA B aHU30TPOIHOU cpeie. B3auMHas 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.[IpenomieHue cBeTa Ha TPaHULIE AHU30TPOINHOM cpenbl. [locTpoenus ['rolirenca mis
OJIHOOCHBIX KPUCTAJIJIOB.

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

28. IuxpOon4YHbIC MUIACTUHKH, TTOJISIPOUIBI.

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 ypaBHeHUE. Y cIOBUS 00pa30BaHUsl MAaKCUMYMOB U
MHUHHMYMOB UHTEHCUBHOCTH.

31. UnTepdepeHuns MOHOXPOMATUYECKUX BOJIH TOUEYHBIX HICTOYHUKOB. OCHOBHOE
ypaBHeHHE UHTEep(EPEHIIUN MOHOXPOMATHUYECKUX BOJIH (BBIBOJ YPaBHEHUS C
WCIIOJIb30BAaHHEM BEKTOPHOM AMAarpaMMbl U KOMIUIEKCHON (DOPMBI 3alucu JUis
ypaBHEHHs CBETOBOU BONHBI). [IpocTpaHcTBEHHOE pacipeieieHie HHTEHCUBHOCTH B
uHTepPepeHnoHHOM KapTuHe. KoHTpacT (BUIHOCT) MHTEP(PEPEHIITMOHHBIX MOJIOC.

32. UnTepdepenuus miockux BoiH. [IpocTpaHCcTBEHHBIN epro mooc.

33. Unatepdepenus chepuueckux BosH. Cxema HabOmtoneHus nojoc KOHra u cxema
HaOmroeHus kosenl Hptorona. Ontuueckuil myTh, ONTHYECKast pa3HOCTh Xo/1a. CBs3b
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
Ha0J110/1aeMOI KapTHHBI OT MOCTOSIHHOW BpeMeHHU (OTONPHUEMHHKA.

35. Unrepdepomerp Maiikenscona. iutephepomerp Maxa-llennepa.

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

37.BpeMeHHas KOTepEeHTHOCTh CBETOBBIX BOJIH. J[JTMHA BOJIHOBOTO Ifyra. Bpems u niuHa
BpeMeHHOM KorepeHTHOCTH. COOTHOIIEHHSI MEXKAY BpEMEHEM KOT€pEHTHOCTHU U
IIMPUHON CHEKTPAIbHOTO MHTEPBAJa.

38.3aBUCUMOCTD BUAHOCTU UHTEP(PEPEHLIMOHHBIX MOJIOC OT CTETIEHH BPEMEHHOM
KorepeHTHOCTH. [IpenenbHas pa3sHOCTh X0/1a U IOJIHOE YUCIIO HAOII01aeMBbIX
UHTEPPEPEHINOHHBIX TOJIOC.

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

40. UnTepdepeHiiys KBa3SUMOHOXPOMATHIECKUX BOJTH MPOTSHKEHHBIX UCTOYHUKOB CBETA.

41.1IpocTpaHcTBEHHAsE KOTEPEHTHOCTh. POJIb KOHEYHBIX pa3MEPOB UCTOYHUKA CBETA.
HNuTtepdpepomerp FOHra. 3aBUCUMOCTH pajuyca NpOCTPAHCTBEHHOM KOTEPEHTHOCTH
OT YIVIOBBIX Pa3MEpPOB UCTOYHHUKA CBETA.

42.3Be3aublil uaTEphepoMeTp MaiikeabrcoHa U ero COBpEMEHHbIE MOAU(UKAIUH.

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

44, iaTepdepeHIIMOHHBIEC TIOJIOCHI PABHOTO HAKJIOHA M PaBHOM TOMIIMHBL. OnTHYecKas
Pa3HOCTH XOJa JIy4eil CBETa IPU OTPAKEHUH OT I'PAHMI] TUIOCKOTO MPO3PAavyHOTO CIOS.
ITonocs! paBHOrO HakioHa. OnTrdeckuii KJIMH. [10710CHl paBHOM TONIIHUHBIL.
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NuTtepdpepenunonnsiii onbiT HetoToHa, kKonbiia HetoToHa.

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

46.1Ipoceetnenue ontuku. HTepdepeHIIMOHHbIE 3epKalia.

47. UntepdepeHIius noaspu30BaHHbIX BOJH. HTEpdepeHns opToroHaibHoO
MOJISIPU30BAaHHBIX TUIOCKUX BOJIH. KpucTtannnyeckas IiIacCTUHKA MEXIY JIBYMs
MOJIAPOUIAMU.

48.Muoromnyuesas uatepdepeniusa. Uurepdepomerp @adpu-Ilepo. Pactipenenenne
WHTEHCUBHOCTH B MHTEP(HEPEHITMOHHBIX KAPTUHAX B TIPOXOIAIICM H OTPAKESHHOM
n3nydeHuu. PasHocts a3 u pasHoCcTh X042 Jiydeit B unrepdepomerpe @adpu-Ilepo.

49. JIazepuslii pe3onarop. Mutepdepeniinontbie cBeToGUIbTpbl. MHOTOCIONHbBIE
TURJIEKTpUUecKrue nHTepdepeHInonnbie 3epkana. @ororpadus Jlunnmana B
HaTypaJIbHBIX I[BeTaX. ['omorpammel JleHuCIOKa.

50. Qudpakimus ceeta. [Ipunmuns [tolirenca u [Molirenca-®Openens. 3oHb1 OpeHens.
Hudpaxus @peHenst Ha KPYTiioM OTBEPCTHH U KpyriioM skpaHe. [IstHo [lyaccona.
Pacrnipenenenue ocBeleHHOCTH B IU(PPAKIIMOHHON KapTHHE B MONEPEUHOM
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 pacXxouMOCTh U3TYUYEHHUS MOTYTPOBOTHUKOBOTO
jasepa.

53. AudpakiimoHHBINA Mpe/en pa3peiieHus] ONTHYECKUX CUCTEM.
54. IudpakiuonHas pemnierka. AMIUTUTYAHbIE U Qa30Bble TUGPAKIUOHHBIE PEILIETKH.

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

56. ®uznyeckue npuHIMIBI Toiorpaduu. ['onorpaduyeckue cxemsl 3aMucu U
BOCCTAHOBJICHUS CBETOBBIX ITOJICH.

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

58.IIpossienue s dexra Jomiepa npu unreppepeHunu u qudppaxkuuu csera. 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 BpallleHue HalpaBieHUs MOJIIpU3alluu cBeTa B cpeje. OnTuiyecku
akTuBHbIE cpefbl. [lomspumerp.

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

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

64.9ddext Homnepa B ontuke. [Ipossienue r¢dexra Jlomnepa B CrieKTpaTbHBIX
WCCIICZIOBAHUSX.
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6.6. TeMbI NPAKTHYECKHUX 3aHATHI U KOHTPOJIbHBIX padoT

IlepeyeHb TeM NPAKTUYECKHUX 3AHATUH

['eomeTprueckas OnTuKa
[Tpunuun @epma. OnTuyeckas pmHa yTH. OTpakeHUE U IPEIOMIICHHE Ha
rpa”ule pasaena AByx cpell. [lonHoe BHyTpeHHEE OTpaKEHUE.
[TonsiTue nneanbHOM onTUUecKoi cucteMsl. [IperomieHue cBera Ha chepruyecKon
noBepxHocTH. Chepuyeckoe u miockoe 3epkano. Dopmyrna TOHKON JTUH3HI.
[TocTpoenue nzobpaxkeHrue B TOHKUX JHH3aX. CUCTEMBbI U3 TOHKHUX JHH3.
3purenpHas Tpy6a u Mukpockon. dopmysa TOJICTON JTUH3HI.

CBoliCTBa 3IEKTPOMArHUTHBIX BoJH. [longpusanus ceera
BonnoBoe ypaBHeHue. YpaBHeHue BoJHBI. [1ockas u cepudeckue BOJHEI.
OcHOBHBIE XapaKTEPUCTUKU KoJIeOaHuil 1 BoJH. MOHOXpOMaTu4yecKkue u
HEMOHOXPOMATHUYECKHE BOJHBI. DHEPTUs dJIEKTPOMAarHUTHBIX BOJIH. I INOTHOCTH
MOTOKa SHepruu. BoaHoBble yru. CIEKTp BOJHOBOTO IIyTa.
[Tonstpu3anus 3NEKTPOMArHUTHBIX BOJIH.
Crosiune 3IEeKTPOMarHuTHBIE BOJIHBI.

Otpaxenue u npeaomsienue ceera. Dopmynsl OpeHens
3aKOHBI OTPAYKEHMS U NIPEOMIIEHUS cBeTa. [IoHOEe BHYTpEHHEE OTPAKEHUE.
®opmyibl Openens. AMIUIUTYIHbIE U SHEPreTHUYeCKue KO3 HUIIMEHTbI
oTpakeHusl. I3MeHeHre cOCTOSHUS NOJIIPU3ALUN CBETA TPU OTPAKECHHH.

OnTrKa aHU30TPONHBIX CPENl
IIpenomiieHne cBETA HAa TPAaHULIE AHU30TPOIIHOM cpenbl. [lonsipu3annoHHbIE
yctpoiicTBa. [lonspounsl. 3akon Mamtoca. [Inactunku A/4 u A/2.
[Tonsipu3zaliMOHHBIE TPU3MBI.

HUnTtepdepenius ceera
CrnoxxeHre MOHOXpOMAaTHYECKUX KoJieOaHuU. Y paBHEeHUE UHTEpPEepeHIINH
MOHOXpPOMAaTUYECKUX BOJH. MIHTepdepeHirss HEMOHOXpPOMATUYECKUX BOJIH.
CrerneHb B3aUMHOM KOT€pEHTHOCTH KosieOaHuii BoiH. MHTepdhepomeTpsl.
Pa3znocth x0/1a BOIH B MHTEp(depomMeTpax, pa3HOCTb Pa3 BoiH. BpemenHas u
IIPOCTPAHCTBEHHAsI KOTEPEHTHOCTh CBETA.
Konbia Hetorona. MaTepdepeniiys B TOHKUX IUIEHKaX.

Hudpakius cBeta
[Mpuniun [Noiirenca-®Openens. udpakuus Ha KpyrioM oTBepcTHr. MeToa 30H
Openens. Audpakuusa Opaynrodepa. Judpakironnas pacxoJuMoCcThb CBETa.
JudpakuroHHBIN Mpeen pa3peuieHus: onTuIeckux cucreM. udpakunoHHbie
pemetku. Judpakiuonnsie cnekTporpagsl.

Tembl KOHTPOIBHBIX PadOT:
I'eomeTpuueckas ontruka. TOHKHAE U TOJCTHIE JTUH3HI.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
Otpaxenue u npenomiienue ceera. Dopmynsl OpeHensi.
[Honsspuzanms ceera. [lonspuzanmoHHbIE ONTUYECKHUE DJIEMEHTBHI.
Wnrtepdepenius cera. UatepdepomeTpsi.
Hudpakuus ceera. 3oHHas Teopus Audpakuuu. JuppakiimoHHbIe PEIIETKH.

SIS ol e
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6.7. JlabopaTopHbie padoThl GU3NYECKOr0 MPAKTUKYMA 10 ONTHKE

I'eomeTpHyeckasi ONTHKA

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

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

PedpakTomerpus, poromerpusi, CIEKTPAJbHbIA AHAJIH3

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

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUH.

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

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

Jlabopamopnas paboma Ne5. KauecTBEHHBIN CIIEKTPAJIbHBIA aHAJIU3 C TIOMOIIBIO
MOHOXpoMaropa YM-2.

IHoasipu3auus cBeTa

Jlabopamopnas paboma Ne 1. zydenue spdexra BpalieHus mioCKOCTH
TOJISIPU3AITHH.

Jlabopamopnas paboma Ne 2. ViccnenoBaHue dJUTUNITHIESCKH TTOSIPU30BaHHOTO
CBeTa.

HNurepdepenuns ceera

Jlabopamopnas paboma Ne [. OnpeneneHue KauecTBa MOBEPXHOCTH ONTHUECKUX
JeTajei MeToA0M MPOOHBIX CTEKOJI.

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

Jlabopamopnas paboma Ne3. 3yuenvue uHTepPepeHIIMU CBETa OT ABYX IIEJCH.
W3mepeHre KOHLIEHTPAlMU U TIOKa3aTessl MPeoMIICHUS
pPacTBOPOB ¢ ToMoIIbI0 uHTepdepomerpa 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
HMCTOYHHUKOM CBETA.

JAudpaxuus ceera

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

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

Jlabopamopnas paboma Ne 3. Jludpakuus cBera Ha 00beMHON TUDPAKITMOHHOMN
pereTKe.
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7. laHHbIe 1J14 y4eTa ycneBaeMocTu 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 40 10 0 0 30 100
IK3aMECH
4
0 40 0 40 0 0 20 100
3avgerT
Jlekuuu
bamnnst 0-20.

ITocemaemocts — 0-10 GawIoB.

Kpurepun ouenku:

OTBEeTHI HA KOHTPOJIBbHBIE BOOPOCH - 0-10 0aioB.

Kpurepun

OLOCHKMU.

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

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

mo 11-12 nekusim -7-8 0amnos
o 13-14 nekumsim - 9 6amnos

o 15 nekmwmsim — 10 6amnos

B OCTJIbHBIX cliydasix— () 0asios;

IIpakTHyeckue 3aHATHS
bamner 0-40.
[Tocemaemocts 0-10 0ayuIoB.

Kpurepun ouenku:

Brinonaenue goMmarnaux 3aganuii 0-15 0auios.

Kpurepun ouenku:

JIOMAaIITHUX 3aJaHuii — 15 0ajios;

nocemenne MmeHee 50% 3anatuii 0 6ayIoB
nocetnienne ot 50% mo 70% 3ausgrTuii 2 6amuia
nocenienne ot 71% no 80% 3ausgruii 4 6aymia
nocetenne ot 81% 10 90% 3angaruii 6 6amwIoB
nocemenue ot 91% no 100% 3austuii 10 6ax10B

nocemenne MeHee 60% 3anaTuii 0 6ayIoB
nocenienne ot 60% no 70% 3augrTuii 2 6amuia
nocetnienne ot 71% no 80% 3ausgruii 4 6aymia
nocetienne ot 81% 10 90% 3angaruii 6 6aUIoB
nocemierue ot 91% mo 100% 3angruii 10 6amwioB

IIpU MOJHOCTBHIO IMTPABHUIJIIBHOM BBIITIOJIHCHHUH CTYACHTOM
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® [IpW YaCTUYHO MPABUJIBHOM BBITIOJHEHUHU (TTPABUIIBLHO
BBITIOJTHCHHBIX 3a1aduii — He MeHee 70%) — 10 6amios;
® [IpU YaCTUYHO MPABUJILHOM BBITIOJHEHUH (TTPaBUIIBHO
BBITIOJTHCHHBIX 3a1aHuil — He MmeHee 40%) — 7 6aioB;
® B OCTAJBHBIX Cirydasx — () Oamios.

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

CamocrosiTeqibHasi pad0oTa N0 JJeKUMOHHBIM 3aHATHAM

bamnsr 0-10.

BrlnosiHeHHE 3aiaHui JUIS CAMOCTOSTEIbHON paboThl M 0OopMIIEHHE OTYETA MO
HUM B PYKOIIMCHOM M II€4aTHOM GopMe ¢ IPEeACTaBICHUEM YHCIECHHBIX PACUYETOB,
rpadMKOB,  pPE3VJHTATOB  KOMHOBIOTEPHOTO  MOJCIMPOBAHUI, PHUCYHKOB,
doTorpadmuii - 0-10.

Kpurepuu ouenku: e 1€ BBLITOJHEHHUE 3aJaHUH I CAMOCTOSITEILHOM
paboTtsl — 0 6anmoB

BBINOJIHEHHE 1-T0 3aganus — 1 Oa;

2-X 3amanuii — 2 Oania;

3-x 3ajmanuu — 4 Oanna;

4-x 3amanuii — 6 0aIoB;

5-Tu 3amanuii — 8 OaJIIoB.

6-tu 3aganuii — 10 GaIos.

ABTOMAaTH3MPOBAaHHOE TECTHPOBAHHE
OrneHuBaHNE HE IPEYCMOTPEHO.

JApyrue Buabl y4eOHOi 1esiTeJILHOCTH
OueHnBaHUE HE NPETYCMOTPEHO.

IIpomexkyTOUuHAs aTTECTALIUSA

bamnnsr 0-30.

[IpomexyTouHas arTecTalus IPOXoAUT B (OpMe WU YCTHOTO, WM MTMCHbMEHHOTO
9K3aMEHa B BHUJIE OTBETOB Ha JIBa BOIPOCA 3K3aMEHAIIMOHHBIX OWJIETOB U JIBYX
JOTIOJTHUTENIBHBIX BOIIPOCOB U3 MEPEUHSI KOHTPOJIBHBIX BONPOCOB ISl TPOBEACHUS
MPOMEXKYTOUHON aTTecTanuu. B Owmerax coaepikarcs 2 Bompoca U3 TepedHs
KOHTPOJIBHBIX BOIIPOCOB JJIs1 IPOBEICHUS IIPOMEKYTOUYHOU aTTECTALIUU.

[Ipr IMCTAaHUMOHHOM pPEXMUME MPOBEACHUS MPOMEKYTOUHON ATTECTALMU dK3aMEH
MPOXOAUT MHUCbMEHHOW (opme. B Ounerax comepKuTcs JBa TEOPETHUECKUX
BOIIPOCA U JIBE 3a/1a4M W3 PA3HBIX PA3JECI0B COACPKATEIbHON YaCTH AUCIIUTINHBI.
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Kpurepnii oieHKH 0TBETA HA KaXKJbIil BONPOC MPU MPOBEICHUU

HpOMC)KYTO‘IHOﬁ arrecraiguu:

Ha BOIPOC JaH TPaBWIbHBIA, MOJHBIA, Pa3BEPHYTHIH OTBET (IOMYCKAIOTCS
HE3HAUUTEIbHBIEC MOrPEeHOCTH) — 12-15 6annos;

Ha BONPOC JaH MPaBHJIBHBIN, HO HETOJHBIA OTBET (HampuMmep, MPU BBIBOAC
bopMyITBI, W3IIOKEHWH METOJa OTCYTCTBYIOT OTHAEIbHBIC JOTHYECKHE IIarH;
JOIyIIeHa OIIMOKAa MPW BBIUYMCICHHUH, UMEIOTCS Ipyrue HerouHoctH) — §-11
0aJIOB;

HA  BOMpPOC JlaH KpaTKUH  OTBET, COJEPXKAlIMil  TONBKO  BEPHO
chopMynupoBaHHbIE (aKThI (IOMYCKAIOTCS HE3HAYUTEIbHBIC MOTPEITHOCTH) —
4-5 6aJlIoB;

Ha BOMPOC JIaH KPaTKUW OTBET, COACPIKAIIMN OIMMOOYHBIC MPEICTABICHUS U
cyxxaenus — 1-3 Oanna;

B OCTJIbHBIX cliydasix — 0 6anios.

Takum 06pa30M, MaKCHMaJIbHO BO3MOXHasA CyMMa 0aJlJIOB 3a JICKITMOHHBIC U

MPaKTUYECKUE 3aHATHUS CTyACHTa 3a CeMecTp I0 AucuurmimHe «OnTukay
cocrasiser 100 6amioB.

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

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

JlabopaTopHbIe 3AHATHSA

bamier 0-40.
Cnada yCTHOTO U TTMCHhbMEHHOI'0 OTYETa I0 JIabopaTopHOU padoTe.

Kpurepun OIEHKH: OTBETHI HA YETHIPE TEOPETUYCCKHX BOIMPOCA IO JTaHHOU
7a00paTOpHOM paboTe MPHU MPABHILHOM BBITIOJHEHUN AKCIICPUMEHTAIBLHON YacTh
1ab0paTopHOM pabOThl M OOPAOOTKU PE3YyIbTATOB IKCIIEPUMEHTOB, 0-8 6aJIIOB.

® OTCYTCTBHE OTBETOB Ha BONpochl — () 0auIoB;

OTBET Ha OJMH KOHTPOJILHBIN BOIIpoC — 2 Oaia;
OTBET Ha JIBa KOHTPOJIBHBIX BOIIpoca — 4 0aia;
OTBET HAa TPU KOHTPOJIBHBIX BOIIpoca — 6 0aioB;
OTBET HA YEThIpe KOHTPOJbHBIX BOIIpoca — 8 OaJIoB.

[IpenycMOTpeHO BBINIOJIHEHHE 5-6 j1abopaTopHBIX paboT. MakcuMalbHOE
KoJmyecTBo OatoB — 40.
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CamocTosiTesibHasi padoTa
bamnnsr 0-40.
M3ydyeHne  TEOpeTHYECKHX OCHOB  J1abOpaTOpHBIX  paboT, MpOBEICHUE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jaboparopHbiM paboTaM B PYKONMHCHON W/Wiu medaTHOW ¢opMe C
MIPEICTABIICHUEM YHCICHHBIX PacueToOB, TpaMKOB, PE3yJIbTATOB KOMIIBLIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, poTorpaduii - 0-40 6amios.
Kputepun oreHKH:
[IpaBunbHOCTH OOPMIICHHE OTYETA.
e oTueT 0oPOopMIICH C TPyOBIM HaPYIIICHUEM TIPEABSIBIICMBIX TpeOoBaHUH — 0
0aJUIOB;
e oTyeT OPOPMIICH C HE3HAYUTCIIBHBIMU HAPYIICHUSMH MPEAbIBIAEMbIX
TpeboBaHuii — 3 Oaia;
e oT4eT OPOPMIICH B COOTBETCTBHH C MPEIBABIAEMBIMU TPSOOBAHUAMH — 5
OaJIIoB.

IIpomexkyTOUuHAs aTTEeCTALUSA

bamnnsr 0-20.

[TpoMesxyTouHas aTTeCTaIMs MMPOBOJMUTCS IO COBOKYIMHOCTH BCEX BBITOJTHCHHBIX
1a00paTOPHBIX PadoT.

Kputepun oreHkH:

KonumdecTBo  3auTeHHBIX  JTa0OpPaTOpPHBIX paboT. 3a OJHY 3aYTCHHYIO
nabopaTtopHyto paboTy BhICTaBIIsIeTCs 4 Oaa.

[Ipy HaguuMu 5 3aYTEHHBIX JIAOOPATOPHBIX PabOT CyMMa OaJIOB COCTaBJISACT
MakcuMalibHOEe uucio 20 6aios.

Takum 00pa3oM, MakCHMajibHO BO3MOXKHasi cymMma OajuloB 3a JabOpaTOpHBIE
3aHATHS CTYJEHTA 3a ceMecTp Mo aucuuruinie «Ontukay coctaiseT 100 0amios.

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

60 OasutoB U OoJIEE «3aYTEHO»

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

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

a) JMTepaTypa:
1. Byrukos, E. H. Onrtuka : yuebHoe nocobue / E. M. Bytukos. — 3-e uzz., non. — CaHKT-
[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).

2. Cradees, C. K. Ocnors! ontuxy : yuebHoe nocobue / C.K. Cradees, K K. Bospckuii,
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).

3. Kammreesckuii, H. . BonnoBas ontika : yaebHoe nocodbue / H. U. Kanureesckmif. — 5-e m3n. —
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).

4.  Ps6yxo, B. I1. Bonnosas ontuka. COopHUK 33124 : yue6HOe mocobue ms By3os / B. I1. Pabyxo.
— 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:

1.  Buneo nexipm: Omsnxa. Orruxa. Biuneonexipm Qustexa: nexropiit MOTH. Jlexipm C.M. Kozena.
http://lectoriy. mipt.rw/course/Physics-Optics-SMK-Lects/ http://optics.sgu.rw/lectorium/optics_kozel
2. Bumeo nexinmn: «®usuka. Omrvkay. Buneonexinm Ouzrexa: nekropuit MOTH. OrumarwnH B.A.
JlononEuTeIBHBIE ceMUHapEL http:/lectoriy.mipt.nu/course/Physics-Optics-VAO-AdSems/
3. O6mmit pusuueckuit mpakTukyM. Onrhka. http://optics.sgu.ru/library/education/laboptics
4.  Psdyxo B.II. CGopuuk 3anau no obmemy Kypey ¢usuku. Bonnosas onruka. — CI'Y. Kadeznpa
oty ¥ 6rodporonmku. 2011. 100 ¢. http://optics.sgu.ru/library/education
http:/library.sgu.rw/uch_lit/51.pdf
5. YuebHo-MeTOmHYECKHE MaTepHalbl IO ONTHKE, pasMeInecHHbIe Ha MATepHET-CaliTe Kadeaps!
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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NporpaMMHoe odecreyeHue:

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

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

NnxeHepHble pacdyeTsl, IOCTpOCHUs rpadukoB, oOpadoTka nzobpaxenuii: GNU Octave,
QtiPlot.

pexoMeHyeMasi JJuTeparypa:

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

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

AxmanoB C.A., Hukutun C.}O. @usnyeckas ontuka: YueOHUK. - M.: MI3a-Bo Mock. yH-
Ta, 2004. 656 c. ISBN 5-211-04858-X

CagenneB 1. B. Kypc o6mieit ¢pusuku. B 3-x 1. T.2.OnekTpruecTBO U MaruHeTu3M. BoTHbL
Ontuka. 9-e n3n. 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 ¢pusuku. Yueb. nocodue. B 5-tu tomax. T.4. OnTuka
VYuebnoe nocodue g BY3 B Stu tomax/ [I.B. CuByxun - M; ®USMATIIUT, 2005-2006
-792 c.

I'openuk I'.C. Konebanus u BoiHbl. BBeieHue B akycTUKy, paauopHu3uKy U ONTUKY. 3-€
3. - M.: ®U3MATIINT, 2008. — 656 c. 9bC AUCBYKC

Canex B., Teitx M. Ontuka 1 dboronnka. [IpyHIUAIILEI U TpUMEHEHUS, TIep. ¢ aHrI. 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.

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

®denocos 1.B. ['eomerpuueckas ontuka (yuebHoe nmocodue). - 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 o0ecneyeHne TUCHUIIUHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTePUATIbHO-TEXHUYECKOe oOecneyeHmne

Kommneke npubopoB U yCTpOHCTB JIsi (DU3MYECKUX AEMOHCTpPALUU MO OMNTHKE,
KOJOCKONl JUId JEMOHCTPALUi OITUYECKUX SBJICHUW U, KOMIBIOTED U
MYJIbTUMEIUUHBINA TPOEKTOP, LUPPOBaAs KaMepa.

JIeKUMOHHBIN 1eMOHCTPALUOHHBIN KOMILIEKC Kaeapbl ONTUKH U
0noOTOHNKH:

JIAK-1. | 'eomeTpuueckast onTHKa C JIa3€pHBIM ITyYKOM CBeTa. Pacxonsmuiics,
CXOIAIIUICS, TapAJIIEIbHBIN, TOMOLIEHTPUYECKUI ITyUYKH CBETA.
Cobwuparoras 1 paccenBaroiue JuH3bl. OTpakeHHe U MPeTOMIICHUE
naszepHoro nydka. [lonHoe BHyTpeHHee oTpaxenue. [IpsamoyronsHas
IIPU3Ma, IEHTAIPU3Ma U YTOJKOBBIA OTPAXKATEIIb.

JIAK-2. | Ilonepeynocts cBeTOBOW BOJHEIL. [lomspona. JIunelinas noaspusanus mydka
ceera He-Ne nasepa.

JIAK-3. | I3MeHeHne cOCTOSHMS NOJIIpU3aliy Ja3epHOT0 ITyYKa CBETA MPHU
OTPaXEHHUH OT JUAIIEKTpUKA. OTpakeHNEe JTMHEHHO NOJISIPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1oJ yrioM bprocrepa. MI3MeHeHne coCcTostHUs
MOJISIPU3ALIMHN JIA3€PHOTO MTyYKa IIPU MTOJIHOM BHYTPEHHEM OTPAXKEHUHU.
[IpeBpamenre NIUPKYJISAPHO NOJAPU30BAHHOTO MTyYKa B SJUTMITUYECKH
MOJISIPU30BAaHHBIN. YacTU4YHAs U MOJIHAA MOJISpU3aLUs CBETA IIPU
OTPaKCHUHU OT MOBEPXHOCTHU ITUAIIEKTPUKA. Y101 bprocrepa.

JIAK-4. | IIpeoOpa3oBanue TUHEHHO MOJISIPU30BAHHOTO JIA3€PHOTO MyYKa B
HUPKYJISAPHO MOIsIpU30BaHHbIN MydoK. Kpucrannuyeckas ¢azoast
iactuaka A/4. Tlnactunka A/2.

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

JIAK-6. | UatepdepeHiius moasipu30BaHHBIX BOJH. AHU30TPOIHBIE TUIACTHHBI MKy
nossgpounaMu. Hasenennas anuzorponus. PoToynpyrocrs.

JIAK-7. | Uarepdepenius cBeta. MaTepdepomerp MaiikenbcoHa ¢
MOHOXPOMAaTHYECKHUM (JIa3epHbIM) HCTOYHUKOM cBeTa. HTepdepenuus
chepruecKrx U INIOCKUX MOHOXpoMaTH4eckuX BoJiH. [lomockl paBHOM
TOJIIMHBI U PABHOTO HAKJIOHA B JIA3€PHOM H3JTyYEHUHU.

JIAK-8. | Murepdepomerp MaiikenbCcoHa ¢ MPOTSAKEHHBIM HCTOUHUKOM O€JIOTro CBETA.
D¢} dexTl mpocTpaHCTBEHHOM JIOKaTu3aluu nojoc. BiusHue BpeMeHHo 1
IIPOCTPAHCTBEHHON KOT€PEHTHOCTH.

JIAK-9. | Uatepdepeniimonnsbiii onbIT KOHra ¢ 1a3epHbIM U MPOTSHKEHHBIM TETIOBBIM
WCTOYHHKAMH CBETa. BiMsiHUE MPOCTPaHCTBEHHOM KOT€PEHTHOCTH.
(Mcnonp3oBanue cnenuanbHOro TudpakiimOHHOTO ONTHYECKOTO 3JIEMEHTA).

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

JIAK-11. | dudpakius mazepHOro MmydyKa Ha OAHOM U IBYX HIENSIX (Tudpakius
®paynrodepa). JudpakiinoHHbIe peleTKu B KPACHOM U 3€JICHOM JIa3€PHBIX
My4Kax cBeTa. AMIUTUTYAHBIC, (Pa30BbIe U OTpakaroliue Tu(paKkInOHHBIC
pemetku. OTHOMEPHBIE U ABYXMEpHbIE TU(PPAKIIMOHHBIE PEIICTKH.
O6bemHas nudpakunonHas pemerka. Judpaknus bparra.

36



03.03.01 — [NpukmnagHeie MaTeMaTHKa U pu3nka

JIAK-12. | JudpakuroHHble ONTHYECKHE 3JeMeHThI. [Ipomyckatoiue ronorpaMmMal.
I'onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpapuueckas
UHTEPPEPOMETPHSL.

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

JIAK-14. | PaccesHue cBeTa MyTHBIMM cpellaMu. PaccesiHue TuHenHO
IOJIIPU30BAHHOTO JIa3epHOTo nydka. [lomspusanus paccesHHOTO CBETa.

JIEKIIMOHHBIN IEMOHCTPALMOHHBIA KOMILICKC 0 ONITHKE B KOJJICKIIUU
HHCTUTYTA (PU3UKU:

JIJ14.1. | Ilonsspu3aTopsl U aHAIU3ATOPHI.

JIJ14.2. | JIBoliHOE JIy4enpeaoMIIEHUE B KpUCTaIaX UCIAHACKOIO IIMNaTa.

JI[14.3. | JIBOolHOE JIy4enpeaoMIEHUE B HEKPUCTAIUTMYECKUX Telax.

JI[14.4. | [lonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTuueckas NoJspu3aLmsl.

JI[14.6. | MckyccTBEeHHAss aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®@penens.

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

JIJ14.10. | dudpakuus oT OHON IIEIH.

JIJ14.11. | Iudpakuus Ha Kparo dKpaHa.

JI14.12. | AndpakumoHHbIE PEIIETKH.

JI[14.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TeXHUYECKOe obecreyeHmne

[IpakThKy™m MO onTuke 3aHMMAaeT nomemieHue B 70 M. B MIPAaKTUKyMeE pa3MEILECHbI
22 yCTaHOBKH JJIsl BHIOJIHEHUs 22 71a00paTOpHbIX paboT Mo poToMeTpuu, (pusndeckon u
reoMeTpUYecKol onTHke. B ycTaHOBKAaxX MCHOJNIb3yeTCs KaK KJIACCHMYECKOE ONTHYECKOe
o0opy/i0BaHME, TAK U COBPEMEHHbIE ONTHYECKHUE YCTPOMCTBA U MpuOOpH! (hoTorpaduu
YCTAaHOBOK M MPUOOPOB pa3MelleHbl B y4eOHO-METOAMYECKHX PYKOBOJCTBaX K
nmabopaTopHbIM paboTam http://optics.sgu.ru/library/education/laboptics ).

KonnuecTBO ycTaHOBOK M IUJIOWIA[b IOMEIICHHS HE MO3BOJISIIOT PEaln30BaTh
(bpoHTaIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COAEpPKAHUS TUCHUIUIMHBI «ONTHKA».
[ToaToMy peanusyercs OJHOBPEMEHHOE BBIIOJIHEHHE PA0OT MO pa3IMYHbIM pazjienam
IUCHMIUIMHBL. Takas BO3MOXKHOCTh 0O€cleunBaeTcss AOCTaTOYHO MOJAPOOHBIM U
MCYEPIBIBAIOUIUM  TEOPETHUYECKUM OMNHCAHHMEM B METOJAUYECKUX PYKOBOJICTBAX
coJiepKaHus BceX J1abopaTopHbIX padoT mpakTUKyma. Bece MeToanueckne pykoBOJCTBA K
nabopaTopHbIM paboTaM HUMEIOTCA B 3JEKTPOHHOM (opmaTe M JIOCTYIHBI Ha caiTte
kadenpel ONTUKM U OMO(POTOHMKHM,  peanu3yloUledl  JaHHYI0  JUCHUIUIMHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble yCTAHOBKH U MPUOOPHI (PU3HMYECKOT0 MPAKTUKYMA 110 ONITHKE

IIpuGopsI 1 YCTAHOBKH 110 FeOMETPHYECKOI ONTHKE

Bonbmas ontudeckast CkaMbs ¢ OOJBITUM KOJUTUMAaTOPOM — 2 YCTaHOBKH.
Manast ontudeckasi CKaMbsi — 3 yCTaHOBKH.
3putenbHas Tpyoa. Mukpockon.
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IIpuGopsl 1 yCTAHOBKH 10 pepaKTOMETPHH

Pedpakromerp UPD-22.
Wnrtepdpepomerp JINP-2

IIpubopbl 1 yCTAHOBKH MO CNIEKTPOCKOMHUHI

CneKTpOroHuOMETD.

MonoxpomaTtopa YM-2.

IIpuOopbI M yCTAHOBKM VISl H3yYeHUsI MHTepdepeHun cBeTa

[IpoGHbIe (3TaIOHHBIE) CTEKIA

Mukpockor ¢ ycTpoicTBOM JUIsl HAOJIIOACHUS U U3MEPEHUS HHTEPPEPEHIMOHHBIX KOJIel]
Hprorona

HNuTtepdpepomerp FOHTa ¢ nmomynpoBOJHUKOBBIM JIa3€pOM Ha MaJIOl ONTHYECKOW CKaMbe.
WNnTteppepomerp FOHra ¢ npoTsKeHHbIM UCTOYHUKOM O€JIOro cBeTa ¢ AU(paKIMOHHBIM
ONTUYECKUM 3JIEMEHTOM C IBOMHON MUKPOCTPYKTYPOH.

HNuTtepdpepomerp MaiikenbcoHa ¢ MOTYNPOBOIHUKOBBIM JIa3€pOM

IIpuGopsI 1 YCTAHOBKHM ISl H3YyYeHHs JU(PPAKIUH CBETA

Manast ontuueckas cKaMbsl A H3ydeHUs AU(pakuuM CBeTa Ha AMIUIUTYIHBIX U
($az0BbIX TUGPAKIUOHHBIX PEUIETKAX.

VYcranoska s uzyuenus audpakuuu Openens u @payHrodepa Ha KPyrioM OTBEPCTHUH.
VYcTaHoBKa € TNOJYNPOBOAHMKOBBIM J1a3epoM M 00bEMHOH roisorpaduueckoi
IU(PPAKIIMOHHON PeleTKON

IIpuOopbI M YCTAHOBKH VISl U3yYeHUS MOJISIPU3AIUU CBETA
[Tonapumerp.

YcraHOBKA [JI UCCIIEIOBAHUS SIITIUIITUYECKH ITOIAPU30BAHHOIO CBETA.
IIpuOopbI M YCTAHOBKHM VISl H3yYEeHHS NMOTJIOIIEHHUS CBETa

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

TporpaMma cocTaBneHa B coorBerctun ¢ Ttpebopanmsmu ®I'OC BO mo
HanpasieHnio moaroToeku 03.03.01 IIpukiaaHbie mMaTeMaTHKa H ¢uszuka
(npodhus ""Hennueiinble npoecckl B MUKPOBOJIHOBBIX CHCTeMax")

AstoOp:
npogeccop kadeapsl ONTHKA U OMOYOTOHHKH,
n.¢.-M.H., npodeccop

yN—
_—B11. Pabyxo

[IporpaMma aKkTyaau3upoBaHa U 000peHa Ha 3acelaHhM Kadeapbl ONTHKH U
610D OTOHUKH
ot 14 centsbps 2021 rozpa, nporokon Nel3/21.
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