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1.esn 1 3aga4M AUCHUIIHHBI

Leapio Kypca sBisieTcs cosnaHue (yHIAMEHTANFHOW 0a3bl 3HAHWH O TMPHUPOJAE ONTHYECKOTO H3IYYCHUS H €ro
B3aWMOJICHICTBHM C BEIIECTBOM, Ha OCHOBE KOTOPOIl B [anbHEHIIEM MOXXHO pa3BHBATh Oojee yriryOJIeHHOE H
JETATM3UPOBAHHOE H3YYEHHE NAaHHOTO pasnena (U3WKM B paMKax IMKJIA KypCOB IO TEOPETHUECKOW (u3mke u
CIIEIUAIN3UPOBAHHBIX KypcoB. HeoTbemiyiemoil dacThio Kypca sBiseTcss OOmmii ®duswmueckuid mpakTHKyMm. Ero
rJaBHbIE 32]a4H:

-Hay4uTh NpuMeHATh TCOPETHUYCCKHUI MaTepHal K aHAIN3Y KOHKPETHBIX (PH3MUYCCKUX CHTYAlUH, IKCIICPUMCHTAIBHO
W3YyYUT OCHOBHBIC 3aKOHOMEPHOCTH, OLICHUTh MOPSIKU H3y4acMbIX BEJIMYHH, OMPEACIUTh TOYHOCTh U JOCTOBEPHOCTh
MOJYYCHHBIX PE3yJIbTATOB.

- O3HaKOMUTH C COBPEMECHHOW U3MEPUTEIILHON aNapaTypoil U MPUHIUIIOM €€ JCHCTBUS; C OCHOBHBIMHU IPUHIIMIIAMH
ABTOMATH3allMd U KOMITBIOTCPU3AIUH TPOIECCOB cOopa M 00paboTku (usmyeckoil MHPOpPMAIUK;, ¢ OCHOBHBIMH
JJIEMEHTAMHU TCXHUKHU 0€30MaCHOCTU TPU MPOBEICHUH SKCIICPUMEHTAIBHBIX UCCIICAOBAaHUA. YacTh 3a/1a4 MPaKTHKyMa
(;tabopatopHbIe PabOTHI) MOCBAIICHB KOJUYECTBEHHOMY H3YUEHHUIO TeX SBJICHHH, KOTOPHIE JAEMOHCTPHPOBAINCH Ha
JIEKIUSIX B KAUECTBEHHOM HKCIICPUMEHTE.

OO6mee yncno 3amad mpakThkyMma ( JlabopaTOpHBIX paboT) ompememnseTcss Kapeapoid B COOTBETCTBHU C y4EOHBIM
TUTAHOM U COZIep’KaHMEM HACTOSIIEH TPOrpaMMBEI.

2. MecTo tucumiIuHbl B cTpykType OOII:

Kypc OIITUKA sBnsieTcss OIHUM U3 OCHOBHBIX B COBPEMEHHOW MOATOTOBKE CTYAEHTOB IO CIELHAIBLHOCTAM
OU3BUKA, PAJIUODOU3SUKA U DJIEKTPOHUKA, MUKPODSJIEKTPOHUKA W TBEPJOTEJIbHAA
OJIEKTPOHUKA. [ns crymentoB cneuuaibHoctd  MUKPOJSJIEKTPOHUKA W TBEPJAOTEJIBHAA
OJIEKTPOHUKA mnpenycmarpuBaercsi yriyOJeHHOE HM3Y4EHHE DPAcIpOCTPaHEHMs CBETa B aHM30TPOITHOHM cpene:
JIBOITHOE JTy4yemnpenoMIIeHUE, TNIOCKUE MOHOXPOMATHUECKHE BOJHBI B aHM30TPOIHOM Cpelle, OJHOOCHBIE KPHUCTAJUIbI.
Ilpenomiienne Ha TrpaHuUlle aHU3OTPONMHOW cpenbl. [lomspu3anMoHHBIE TPU3MBI M TMOMSApouasl. MckyccTBeHHas
anuzoTponus. Dpdekt Keppa. OHM BBHITIONHAIOT MPAKTUIECKYIO pabOTy MO OCHOBaM HEJTMHEWHOU onTuku: ['eneparus
BTOPOU rapMOHUKH.

g cTyAaeHTOB MO CIENUaIbHOCTH pagnodu3nKa MpeaycMaTpUBAcTCs YITIyOJIeHHOE M3Y4eHHE BOJIHOBBIX
MPOIIECCOB: HWHTEP(EPEHINI CHHYCOMIAIBHBIX BOJH, 0COOCHHOCTH MHTEP()EPECHIINN CBETa, MOHOXPOMATHYHOCTh U
KOTepEHTHOCTh. AHAIU3 KJIACCHYECKHUX HWHTep(depeHIMOHHBIX cxeM (ombIT IOHra, 3epkana ®peHens, Oumpusma
Openenst, 6ununza buiie, 3epkano Jinoiina). Andpakius cBeToBbIX BoMH. Au(ppakius cBETOBBIX BOJH Ha JIMHEHHOMH
JUppakInoOHHON pemieTke. Judpakius CBETOBBIX BOJIH Ha TPEXMEPHOH NHU(MPAKIMOHHOHN pemieTke (Tojorpamme).
OHM BBITIOJHSIOT MPAKTHICCKYI0 pPa0dOTy MO (QU3MUECKUM oOcHOBaM ronorpaduu. IlpumeHeHue romorpaduu.
[lepcreKTHBBI UCTIONBE30BAHMS FOJIOTpa K B CPEACTBAX MACCOBOM HHPOPMALIUY.

Kypc 0Gasupyercs Ha CICAYIONMIMX IpeAMETaX: DJICKTPUYCCTBO M MArHETU3M, MAaTeMAaTHUYCCKUN aHaIH3,
TeopeTuUecKasi MEXaHWKa, BEKTOPHBIN U TEH30PHBIN aHaU3, TEOPHUS BEPOSTHOCTEH.

OO6mas TpyI0eMKOCTh JUCIUILINHBI — 6 3aYETHBIX UHHII.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHUS TUCHMILIUHBI:

IIpomecc n3ydeHNs TUCITUTUINHBI (MOIYJIST) HampaBiieH Ha HOPMHUPOBAHUE CIEAYIONTUX KOMITCTESHITHI:
Oo6mekynsTypHble KomneTenmun (OK): OK-1, OK-5, OK-18. OK-20, OK-21

Ipodeccuonansupie komnereniuu (I1K): IIK-1, TTK-2, TTK-3, TTK-4

B pe3ynbrare nuzydeHus JUCHUILTUHBI CTYIEHT JAOJDKEH:

3HamMb:  OCHOBBI OITUKU

yMemb:  UCIOJB30BaTh MATEMATHUECKHI aIapar JUist OCBOCHHS TEOPETUUECKUX OCHOB U MPAKTUUECKOTO
HCIIOJIb30BaHUS (PH3MUCCKUX METOIOB.

61a0emp.; HaBBIKAMH HCIIOJB30BAHUSA DKCIEPHMEHTAIBHBIX METOMOB WMCCICIOBAHMS IS PEHICHUS (HU3UICCKUX

3ajad4.

4. O0beM AUCHUTNINHBI (MOAYJIsI) M BUABI y4eOHoii padoTsl (pa3aensiercs mo oopMam 00ydeHmst)



Bun yueOHoit padoThbl Bcero uacos CemecTpsl
/ 3a9eTHBIX
€IMHULL 4 - - -
AyauTOpHBIE 3aHATHSI (BCET0) 7272 7272 | - - -
B ToMm uncne: - - - - -
Jlekuun - - -
[IpakTrnueckue 3anstus (113) - - - - -
Cemunaps! (C) - - -
JlaGopaTtopusie padoTs (JIP) 51 51 - - -
CamocrosiTesbHas padoTa (Bcero) 19 19 - - -
B ToMm uncne: - - - - -
KypcoBoii npoekT (paboTa) - - - - _
PacuerHO-Tpadmyeckue paboTh 15 15 |- - -
TecThl 4 4 - - -
Homawnue koumponvHvle padomsi - - -
Bun npomexyTOUHOM aTTeCTalluK 3a4eT 2 2 |- - -
OO6r111ast TPyI0EMKOCTh qachl 288 288 | - - -
3a4eTHbIC €AMHUIIBI 8 8 |- - -

5. Copep:xanue TMCUUNIHHbBI

5.1. Conep:xaHue pa3aejoB U TeM IHCHUIIUHBL.
Tema 1. O0mue Bonpocsl

1.

VYpaeuenuss Maxkcseiia. Bonuber B Bakyyme. BonHoBoe ypaBHenue. Ilockue MOHOXPOMATHYCCKHE BOJHBI
(ckamsipapie W BekTOpHBIC). CBOHCTBa TUIOCKHX BOJH: TIONEPEYHOCTh, CBSI3b MEXIYy KOMIIOHEHTaMH,
nosisipu3anus. [IpencraBiieHne TI0CKO# BOTHBI B KOMIUIEKCHOU hopme. Chepuaeckre BoaHbI. CTOSIUME BOJIHBL.
IToTok SHEpruy B IUIOCKOW BOJIHE. 3aKOHBI COXPAHEHMS ISl CBETOBBIX BOJH. MHTEHCHBHOCTH IJIOCKOW
TapMOHUYECKOW BOJIHBI. ['ayccoBbl Mydku. DQPQPEKTHBHAS HWHTEHCHUBHOCTH. [IIOTHOCTH TMOTOKAa HMITYJIbCa
3JIEKTPOMAarHUTHOM BOJIHBI. J|aBiieHue cBeTa.

OcHoBHbIE (POTOMETPUIECKUE BEIMUUHBI, CIIOCOOBI UX M3MEpPEeHHs. EMUHUIBI u3MepeHns (SHEpreTHIecKue U
CBETOBBIC).

Tema 2. U3JIVUEHUE CBETOBBIX BOJIH.

1.

Wznyyenne ocumwuisaTopa. YpaBHeHUs MakcBelUla B MPUCYTCTBHHM HMCTOYHHKOB. 3iydeHHe OCHHILIATOPA,
Monenb TomricoHa. MomHOCTh w3NIydeHHs ocipuiitopa. Juarpamma HampaeineHHOCTH. Kiaccuueckuit
OCHWLIATOP, KaK MOJICNTb ONTHYCCKUX KOJICOAHUH aTOMa MIIA MOJICKYJIBIL.

Wznyyenne ancam6is ociuuiatopoB (AO). KorepeHTHBIC M HEKOTEPCHTHBIC MCTOYHUKY cBeTa. [lomspusanus
m3nydenuss AO. Crektp usnydeHust AO. JlomiepoBckuil KOHTYp JTWHUU W3MydeHus. BzanmopeiictBue AO co
CBETOBBIM TOJIEM. 3aKOH TMoTJIommeHus ceera byrepa.

Om3mUKa TEIJIOBOTO W3Iy4YeHHs. PaBHOBECHOE TEIUIOBOE M3iIydeHHe. VcmyckaTenbHas W IIOTJIONIATENbHAS
criocoOHocTh. 3akoHbl Kupxroda. 3akonsr Ctedana-bonsimana, Buna. ®opmynsl Penes-/[>xunca. BBenenue
IInankom mpencraBienuss o kBaHTe 3Heprun. Popmyna Ilnanka. BbIBoJ 3aKOHOB TEIUIOBOTO M3IYyUYEHHS W3
¢dopmyasl [Tnanka.

OcHoBBl KBaHTOBOW Teopuu wu3nydeHus. duszuka nazepoB. CHNOHTaHHOE W BBIHYXKICHHOE H3JIyY€HHE B
KBaHTOBBIX cucTeMax. BeiBon Gpopmyssl [Inanka mo DHHIITEHHY, CBSI3b MEX Iy Kod(dduuueHTaMn DifHITeiHA.
B3aumopelicTBie TUTOCKOH BOJHBI C aHCaMmOJeM KBaHTOBBIX OCHIJUIATOPOB. Ko3(hGUIMEHT mMOrioImeHus.
WNHBepcHas HACCIEHHOCTh SHEPIeTUYECKUX YPOBHEH. YcmieHue cBera. Jlasepsl. YcCIoBUS caMOBO30YKICHUS




5.

nazepoB. CHEKTp H3JIy4eHHs JlazepoB. [IpogoibHBIE W TOMEpPEdHble MOJbIL. [ eNnii-HeOHOBBIH M PyOWHOBBIN
Ja3epsl.

CriekTpanbHble pasiokeHus B ontuke. [IpeobpazoBanne dypre. CriekTpanbHble aMIUTATYABI. CrieKTpaabHas
TUTOTHOCTD YHEPTHH.

Tema 3. UHTEPOEPEHIIMA CBETA.

1.

2.

7.

8.

WnTtepdepeHnrss HEMOHOXPOMATHIECKOTO CBETa. 3aKOH HWHTEP(EpPEHINHM Ha BPEMEHHOM s3blke. DyHKums
Koppemsiuy. KomiiekcHast cTeneHb KorepeHTHOCTH. BuaHocts nHTEpEpEeHIIMOHHON KapTHHBI.
WnrepdepeHuuss MoHOXpomaruueckoro cpera. Onruyeckas pasHocTh Xxona. [lopsimok uHTEpdepeHIun.
Hlupuna nHTepdepeHmonHol monocsl. Kinaccuyeckne nurepdepeHunonHbIe cXeMbl: onbIT IOHra, ouzepkana
Openens, ounpuzma dpenens, onnnHza buite.

WntepdepeHyss HEMOHOXPOMATHYECKOTO CBETa. 3aKOH HMHTEP(EpEHIMH Ha CIEKTPAILHOM si3bike. CBs3b
MEXAy HWHTepQEpEeHIMOHHONH KapTMHOM W CHEKTpOM HWCTOYHHMKA. BpeMs KOrepeHTHOCTH, JJIMHA
KorepeHTHOCTH. CBS3b MEXIy BPEMEHEM KOT€PEHTHOCTH M INHUPUHOM CHEeKTpa. MaKCHManbHBIH MOPSIOK
CIIEKTpa.

WntepdepeHnns cBeTa OT MPOTSHKEHHBIX MCTOYHUKOB. DyHKIMS MPOCTPAaHCTBEHHO-BPEMEHHON KOPPEISIIHH.
BnusHue pasmMepoB MCTOYHHMKA Ha BHIHOCTb MHTEP(EPEHIMOHHON KapTHHBEL Paanyc KOTe€peHTHOCTH, 00beM
KOTEpEHTHOCTH.

WHTepdepeHnns B TOHKHX TUIeHKaX. [[Beta TOHKMX TUIeHOK. [T0JIOCH paBHOW TOJIIUHBI M PaBHOTO HAKJIOHA.
Jlokanu3zauusi HHTEPPEPEHIIMOHHON KapTHHBI.

MmuoronyueBass uHrepdpepenuus. Dopmyna Oiipu. Unrepdpepomerp @abpu-Ilepo. Muorocnoiinbie
JUAIEKTPUUECKUE TTOKPBITHUS U UX IPUMEHEHHE.

WutepdepomeTpsl U UX IPUMEHEHHE.

Junamnyeckue nHTEp(EpEeHINOHHbBIE KAPTHHBL.

Tema 4. JUDPAKIINA CBETA.

1.
2.

6.
7.

IIpunuun Troiirenca-Openens.

Hudpakmus Openens. 3oup1 OpeHens, rpadUIecKUil METOA CIOXKEHUS aMIuTUTyI. Jndpakius Ha KPYTIIbIX
OTBEpPCTHUSX, dKpaHaX. J0HHAs TulacTuHKa. Jlmdpakums Ha Kparo 3kpana, 30HbI [llycrepa, crmpans KopHro.
PacnipocTpaneHme orpaHUYEHHOTO MTy4Ka cBeTa. [ paHutiel mpuMmeHenus qudpaxiuu Openens u @payHrodepa.
Hudpakmus B manpHeld 30He - qudpakius Opayraropepa. Ousuka mudpakiuy Ha mend. [I[pocTpaHCTBEHHO-
MOJIyJTUPOBaHHAS BOJIHA, CIIEKTP MPOCTPAHCTBEHHBIX YaCTOT, PA3JIOKEHHE yYKa 110 TIOCKUM BOJHAM, YTIIOBOU
cnekTp. Judpakuus cBeta Ha IBYMEPHBIX OO0BEKTaX, AUMPAKIMs IUIOCKOH BOJHBI HAa MPSMOYTOJIBHOM
otrBepctuu. udpaxims ["ayccoBa mydka.

Judpakius cBeTa Ha MEPHOAMYCCKUX CTPYKTypax. Judpaknus Ha CUHycOMAanbHOU pernetke. Judpakuus
CBETa Ha aMILTUTYIHOH TUIOCKOU pemretke. Judpakius Ha JBYX- ¥ TPEXMEPHBIX MEPHOIMUCCKUX CTPYKTypax.
®opmyiner Jlays, 3akon Bynbda-bparra.

Teopust ¢dopmupoBanus rpaduueckux u3o0pakeHwid. DYHKIWS NPOMYCKAHHUS JIMH3bI, CBOWCTBO JIMH3BI
BBITTONTHATH Npeodpa3oanne Dypre. [IpocTpancTBeHHast GrIbTpanys.

Hudpaxmus @payrrodepa Ha Kpyrioi aepType. Pazpemaromias crrocoOHOCTh ONTHYECKHUX MPHUOOPOB.
OO6parnas 3amgada Teopun nudpaknuu. [omorpadus. YpaBHeHHe rojorpammbl, oneparop ['abopa. CBoiicTa
rojorpamm. ['onorpadupoBanme Mo METOAy BCTPEUHBIX IMydkoB. [IprMenenne roorpadun.

Tema 5. PACITPOCTPAHEHUE CBETA B MU30TPOITHbIX JIMHEMHBIX CPEJIAX

1.

2.

3.

PacmpocTpaneHue IOCKUX MOHOXPOMAaTHYECKHUX BOJH B M30TPOMHBIX cpenax. [Jucnepcus ¢pa3oBoii ckopoctu
1 Kod(pQUIMCHTa TOTNIONCHNUS. AHOMalbHas W HOpMalbHas JuCIepcus. PacmpocTpaHeHHWe CcBeTa B
KOHJICHCHPOBaHHOU cpene, hopmyna Jlopenna. Onruueckue cBovictBa cpex B UK, Buaumoit u YO obmactax
cBeTa.

Pacnpoctpanenre HEMOHOXpOMAaTHYECKHX BOJH B JUcCHeprupymromei cpene. ['pynmoBas cKOpocTh
pacmpocTpaHeHHS TaKeTa.

OTtpakeHue ¥ IpeIoMIICHIE CBETa Ha TPaHUIle IBYX OUAIIEKTpUKoB. Popmyisl penens, 3akoH bprocrepa.

Tema 6. OIITUKA AHHU3OTPOIIBIX CPE/I.

1.

2.

Monens aHH30TPOIIHOM CPeIBl, TEH30pHAS JUAICKTPHUUECKAs BOCIIPUUMYHNBOCT, TEH30pHAS TUAJIICKTPUIECKas
MIPOHUIIAEMOCTb. [ TaBHAS KpUCTAUTNUECKas CHCTEMa KOOPAWHAT, OTITHYECKasi HHIMKaTpHUCCa.
PacmpocTpanenue IIOCKHX MOHOXPOMATHYECKHMX BOJH B AaHHU30TPOITHOW CpeAe. YpaBHEHHE BOJHOBBIX
HopMadeit ®penenst. JlyueBas ckopocTb. OnHOOCHBIE KpUcTaILIbl. [IperomiieHre cBeTa Ha rpaHuile KpucTasuia.
IToctpoenue I'tolirenca amast aHU30TPOIHBIX CPEL.

A A
IIpoxoxaeHune cBeTa Yepe3 KPUCTAUIMYECKHUE TUIACTHHKH (ICUCTBHE TUIACTHHOK /4, ™ /2). UnTepdepentus

MOJISIPU30BAHHBIX JIydeH , INTACTHHKA MEX Ty ABYMS IOISIPOUIAMU.

Tema 7. HEJIMHA Sl OITTUKA (OIITUKA CHMJIBHBIX CBETOBBIX TTOJIEI)

1.

2.

Mopenb aHrapMOHHYecKOro ocmwratopa. HemuseitHas mnonsgpuzanusa. Onrudeckoe JNEeTEKTHPOBaHUE.
T'enepanust BTopoit rapMOHUKH. Y CJIOBUE MTPOCTPAHCTBEHHOTO CHHXPOHU3MA.

CroxeHHe W BBIYUTAHHE YAcTOT. 3aBUCHMOCTh IIOKa3aTelsl IPEJIOMIICHHS OT HHTCHCHBHOCTH CBeTa.
CamodokycupoBka u iecaMo(oKyCHpOBKa CBETa.



5.2 Pa3nenbl AMCHMILIHHBI H MEKAUCHUIVIMHAPHBIC CBA3U € o0ecnieyuBaeMbIMU (l'lOCJ'leI[y}OIIll/lMl/l)

JUCHMIIHHAMHA
Ne HanmenoBanue obecrie- Ne Ne Tem maHHOW TUCIIMTUIMHBI, HEOOXOIUMBIX JIJISl M3yUSHUS
/i YMBAEMBIX JTUCIHUTUINH 00eCIeYMBaCMBIX TUCIUILIHH (BIIUCHIBAIOTCS Pa3pabOTIYHKOM)
1. AtomHast pu3uka Tema | Tema | Tema
1 2 3
2. DNEeKTPOJUHAMHUKA Tema | Tema
1 2
3. KBanroBas teopus Tema | Tema | Tema | Tema
1 2 3 4
5.3. Pa3gennl ¥ TeMbI JMCHHUILINH U BHABI 3aHATHII
No HaumenoBanue pazaena Bunel 3aHsTHII B yacax
HanmenoBanne TeMbl [paxkr. J1ab.
n/n Jlekir. P KCP CPC Bcero
3aH. 3aH.
1. T'eomerpuueckast onTuka u 5 4 9
pedpakToMeTpus
2. OCHOBBI CIIEKTPOCKOITAN - 8 2 10
3. WHaTepdepeHnus ceera - 8 2 10
4. n¢paknus ceera 2
Hudpakm i | g 1
5. [Monspu3anus cBeTa M ONTHKA 3 10
AHU30TPOIHEIX CPeJ
6. ITornomenue ceeta - 8 2 10
7. Jlazeps! 1 ux npumenenue. ['osorpadus. - 1 6 5 12
6. Ilepeuyens J1abOpaTOpHBIX padoT
No No paznena u HanmenoBanue ceMrHapos, Tpyn | Ouenounsie | ®opm
n/n TEMBI MPaKTUYECKUX U JTabOpaTOPHBIX OEMK CpeJcTBa ApyeM
JUCHUTIINHBI pabor OCTh 18(S
(MoJtyst) (gacel KOMIIE
) TEeHIIHU
u
1 2 3 4 5 6
1. 1 1.MozaenupoBaHue ONITUIECKUX CUCTEM. 2. (¢} TECTEI TIK-1
OrnpeneneHue yBeIMUESHUS MUKPOCKOTIA. 3.
OnpenencHre NOKa3aTeNs MPEIOMICHUS
KHUJKUX U TBEPABIX TEJI C MOMOIIBIO
pedpakromerpa Ab6Oe.
2. 2 1.U3y4yenue cuekrpanbpHoro npubopa YM-2. 10 Curyanuonnsie | [IK-2
2.Unreppepomerp Pabdpu-Ilepo. 3. 3a1aun
OmnpeneneHne NOKa3aTes MPEIOMICHUST
MIPU3MBI TIPH TIoMoIu ronnomerpa 'C-5 8
3. 3 OrnpeneneHue MPEOMIISIFOIIETO yTiia 10 JlenoBbie UTPBI TIK-3
ounpusmMel.2. Onpenerienne paanyca
KPUBU3HBI JINH3BI TIPY TTOMOIIH KOJICI




Hrrotona. 3. VI3amepenne KOHIICHTpaIul
PacTBOPOB ¢ IOMOIIBIO HHTEPhepoMeTpa.

4. Tpex3epKkanbHbIH J1a3ep HHTEphHEepoOMeTp

1.3y4yenue nuppakimOHHOM penIeTKy,
OTIpe/ICIICHUE pa3pelIaroleii cmocoOHOCTH. 2.
CpeMKa roJorpaMMBbl BO BCTPEYHBIX ITyYKax.
3. Uzyuenne ponu nuppakiinOHHBIX SIBICHUAN

B (pOpMHUpPOBAaHNH ONTHYECKOT'O N300paXKECHUSI.

11

OTtyeTsl IO
BBIITOJIHEHHOM

pabote

I1K-4

1.13y4yenue siBneHUs BpallleHHsI TNIOCKOCTH
noysipuzanun. 2. VizydeHne 0CHOBHBIX
SIBIICHUN TOJISIpU3ALUH B apajlIeIbHBIX
CBETOBBIX MydKax. 3. CIeKTpOCKOMUYECKOE
HCCIIeI0BAaHUE XPOMATHUECKON MOJISIPU3aLUU
cBeta. 4. M3ydyeHne KpUCTaIIOONTHYECKUX
SIBIICHUH TIPY TIOMOIITH TTOJISIPU3aIHOHHOTO
MHKpOCKoTIa. 5. M3yuenue sBieHus
TIOJISIPU3AIINH CBETA MPH OTPAKEHUH U
MIPETIOMIICHUH Ha TPAHHUIIE IBYX
JUANIEKTpUKOB. 6. MccnenoBanue
MOJIIPU3ALMOHHOTO CBETA (JIMHEHas,

KpyroBasi 1 3JUTUIITUYCCKasA nonﬂpmaum])

10

TPEHUHTH

OK-1

20

1.MccnenoBanue MOTIONICHNS CBETA MTPH
oMoy criektpodoromerpa CD-46. 2. 3akon
Byrepa-bapa. 3. [Ipomyckatomas ciocoOHOCTh

“HTEPPEPEHITMOHHBIX CBETOPMILTPOB

10

bunets! k

3a4ery

OK-5

1.I'enuii-HEOHOBBIN J1a3ep KaK UCTOUHHK
MOHOXpOMaTH4YecKoro cBeta. MHTepdhepenius
KorepeHTHoro m3nydenus.2.He-Ne azep
HernpepbIBHOTO AercTBus. Audpakums
KOT€PEHTHOTO CBETA.

3. I'enepanus BTOpoH rapMOHUKH. 4.

Tonorpadust.

12

TECTHI

18

7. lIpuMepHas TeMATHKA KyPCOBBIX Pa0oT (IIPOeKTOB) (IPH HAINYUH): He nPedycMampueaenica

8. Yue6HO-MeTOMHYECKOE 1 HH(POPMAIHOHHOE 00ecTieYeHHe TUCIUTIIHHBI (MOTYIA):

a) OCHOBHas JIUTEpaTypa
C.A. Axmanos, C.1O. Hukutna. ®usnueckas onruka. M3n-s0 MI'Y, M. 2004.
I'.C. Jlanacbepr. Omnrtuka.: ®uz-mat.ymt.-2003.

1

2.
3,
4.

JLU. lllennaa Metoaudeckue ykazanus. I eHeparusi KpaTHbIX TapMoHHK. M3a-Bo UT'Y, Upkyrck. 2010.

MeTtoandeckue yKa3aHHs K BBIITOJTHEHHIO JTA0OPAaTOPHBIX paboT HAXOAATCS Ha calTe:

http://isu.ru

0) IOMONHNTENbHAS JIUTEPATYpa




1. H.U. Kanureesckuii. Bomrosas onrruka.-CIIb.: JIans, 2008
2. .B. CuByxun. O6muii kypc ¢pusukn. T.4. Ontaka.-M.: ®U3MATIINT.-2005

B) IIPOTPaMMHOE OOECIICUCHNE: HE MPEeLyCMaTpUBaCTCS

r) 6235l JaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIEC 1 TIONCKOBBIE CHCTEMBI: HHTEPHET PECYPCHI B CBOOOJHOM AOCTYTIE
u Ha caiite UII'Y www.isu.ru u ¢usnueckoro dakyabrera UT'Y.

9. MaTepHaIBLHO-TEXHHYECKOE 00ecTiedeHre THCIINIITHHBI:

OdopynoBanue: 1 .Onpenenenue nokaszatess npesomieHus npusmsl.( Pryrnas nammna J[PK-120,

rouuometp I'C-5).
2. Ompezesnienue paanyca KpUBU3HBI JIMH3bI ¥ JUIMHBI CBETOBOM BOJIHBI C IIOMOIIIBIO Kojtell HploToHa, (MUKpOCKOI
OU-21, pryraas mamma JIPK-120)
3. Nzydenwne nornomeHus kpucramioB LiF. 3akon byrepa-bapa.(cniekrpodoromerp CD-46).
4. Vzyuenue criekTpaabHOTO Mprbdopa (MoHoXxpomarop YM-2, pryrHas namna JIPK-120, HeoHoBas J1amria)
5. Mzydyenne nudpakmOHHOHN PENIeTKH, ONpe/IeIeHHe JJIMHBI CBETOBOM BOJIHBI. (rornomeTp ['C-5, pryTHast mammna
JPK-120)
6. M3ydeHue sBIEeHUS BpaIleHUs TUIOCKOCTH mosisspu3anuu (pedpakromerp PHII-3, momsipumerp CM-2)
7./13y4eHne OCHOBHBIX SIBJIICHHUH IOJISIPU3alMHU B ApaJUICIBHBIX CBETOBBIX Iydykax (Y cTpoicTBO, MO3BOIISIONIEE
NOIy4aTh ¥ aHAIM3UPOBATh nossipu3oBaHHbli cBeT E.Leybord's Nachfolger).
8.CeKkTpocKonMYecKoe UCCIIEI0BaHNE XPOMATHYECKOH IOJIsIpHU3aluu cBeta (MoHoxpomarop YM-2, nammna
HAKaJIMBaHUsI, ONITUYECKAsl CKaMbs C JINH3aMH, aHAJTU3aTOPOM H MOJISIPU3ATOPOM)
9.HccnenoBanue MoJsipU30BaHHOrO CBeTa (renii-HeoHoBbIH nasep JII'-209, ceneHoBbIH (OTOAIEMEHT,
Mukpoamnepmerp M20, ontudeckas CKaMbsl. )
10. HaGmonenue nHTephepeHIIMOHHBIX 110JIOC PAaBHOT'O HAKJIOHA U ONpe/iesIeHHE TTOpsAKa UHTep(hEPEHLIUH IPU
ncnonp3oBannu He-Ne nasepa kak MICTOYHHKA MOHOXPOMATHYECKOTO CBeTa (Tenuii -HeoHoBbIH J1azep JITM-01,
ONTHYECKAast CKaMbs C IJIOCKOMApaIETbHON TUTACTUHOW U MUKPOOKYJISIPOM. )
11.Ha6monenne nudpaknroHHOM KapTUHBI ¢ ToMoInbio He-Ne mazepa (siazep JITM-01, onTudeckast CKambs ¢
Ha0OpOM IUQPPAKITHOHHBIX PEIIETOK M M HKPOMETPHUIECKOH IIETIHIO)
12. CBeTounbTphI-IpocTERIIIIE MOHOXPOMATOPHI cBeTa (criekTpodoromeTp CD-46)
13. Uzydenne poau qudpakiMOHHBIX SBICHUN B OPMUPOBAHNN ONITHIECKOTO H300paKeHUs (ONTHIECKAsI CKaMbsT
OCK-2, Habop nuadparm. TuppaKIMOHHBIX PELIETOK, TYOYC ¢ OTCUSTHBIM MUKPOMETPUYECKUM YCTPOUCTBOM
MOB-1-15).

MaTepna.m,I: KBapHeBLIe " CJIIOJAAHBIC IIACTUHKHU, paCTBOPLI caxapa. I/ICJIaH,HCKI/Iﬁ mraTt, DOJIAPOUAHLIC IIJICHKH,
IMPpU3MbL Huxkons n.T.Aa.

10. O6pa3oBaTebHbIE TEXHOJOTHH:

OO6pa3zoBarellbHbIE TEXHOJIOTHH, HCIIOJIb3YEMbIE TIPH peaTH3alliy Pa3IHIHbIX BUJOB YIeOHOM paOOTHI:
[IpoBenenne 3aHATHH B WHTEpaKTUBHON (opme, Hampumep naboparopHas pabora “UccnemoBanume
MOJISIPU3AIUK CBeTa “, B (pOpME POJICBBIX UTp, HAIpUMEp, JlabopaTtopHas padoTa “M3ydyeHHe OCHOBHBIX SBJICHUI
MOJISIPU3alMK CBETA B MapajliesibHbIX CBETOBBIX My4kax’. Pa300p KOHKPETHBIX CHTYaIl[HOHHBIX 3a/1a4, HAIpUMep,
naboparopras padora “ CHeKTpOCKONMUIECKOe NCCIIeIOBAHNE XPOMATHUECKOH TIOJApU3aIii cBeTa” | Ap. Mactep-
KJIACCHI IIPOXOJIAT B BHJIC YYACTHUS CTYICHTOB B MEXIyHAPOHO IIKOJIC [0 TFOMUHECIICHIIUHU | Ja3epHON (PU3UKE.

11. Ouenounsie cpeacrpa (0OC):

11.1. OuleHoYHBIE CpeACTBA IS BXOJHOTO KOHTPOJIS ( B BUJIE TECTOB C 3aKPHITHIMU HJIA OTKPBITHIMU BOTIPOCAMH).

11.2. OmneHouHBIE CpencTBa TEKYIIETo KOHTPOJIS (OPMHUPYIOTCS B COOTBETCTBHHU C llojoxkeHnem o GaibHO-
PCHTHHTOBOM CHUCTEME yHHUBEpPCHTETa (B BHJE TECTOB, CUTYAI[MOHHBIX 3aj1a4) 4 Ap. Ha3zHaueHWe OICHOYHBIX
cpencts TK - BeusiBUTH chopmupoBanHocTh kKommeteHmmin — [1K-1, TIK-2, TIK-3, T[IK-4, OK-1,0K-5, OK-18, OK-
20, OK-21).

KoHTpoabHbIe BOMPOCHI U 3a/IaHUsI 1J1 MPOBeIeHUs TEKYIIEro KOHTPOJISI H MPOMEKYTOUHOI aTTeCTalluu 10
HTOraM OCBOEHHS JMCHUIIMHBI, a TAK)Ke A5 KOHTPOJS CAMOCTONAITEIbHONH PadoThl CTyAeHTA MO 0TAeTbHBIM
pa3zaenaM TUCHUIIAHBI).

Jundpakuus ceera.

1. B yem 3aknrodaeTcs siBJIeHUE AUGPAKIMU PA3IMIHOTO POA BOIH?

2. [TpuBeauTe poCTEHIIIEe OMBITH HAOMIOAEHUS TU(DPAKIINYA CBETOBBIX BOJIH.

3. AMITUTYIHBIC U (pa30BBIC UCKAXKEHUS (PPOHTA CBETOBOW BOJIHEI.



4. Ilpu KakuX TUHEHHBIX pa3Mepax 3aMeTHO MPOSBIAIOTCS TU(PPAaKINOHHBIC SBICHUS.

5. Ilpunnun [toiirenca-®penens 1 pacyer TUPpaKMOHHBIX 33/1a4.

6. Kak ctposrcs 30us1 @penens? KakoBbl WX IUIOmMAAW IPU TOCTPOCHUHM 30H HA IUIOCKOCTH WIH CPEPHUIECKOM
(bpoHTE BOJHBI?

7. Kak nonp3ysacs MmetogoM OpeHensi, MOXKHO 00BSCHUTH MPSMOJIMHEHHOE pacpoCcTpaHeHHe cBeTa?

8. KakoBa mpumepHas cxema sl HaOJIOIcHHS AU(PaKIMK CBETa B TAPAJUICIbHBIX JTy4ax?

9. KakoBa nudpakimonHas kapTuHa B (POKAITHLHON TIIOCKOCTH 0OBEKTHBA NpH TU(PAKIIUU TapaJUIeTbHBIX Tydel Ha
JUIMHHOM Y3KOM LI B HEMPO3payHOM dKpaHe?

10. Kak ycTpoeHbl aMIUITHTYAHBIE U (Pa3oBbIe AUPPAKITMOHHBIC PEIICTKHA?

11.KakoBo ycia0BUE MOJIy4eHHs [NIABHBIX MAKCUMYMOB?

12. Tlogemy cyxkatoTcs U pakIIHOHHBIE MAKCHMYMEBI TIPH YBEIIMICHUH YUCTIa mesteii?

13. Kak 3aBHCHUT HHTEHCHBHOCTh B MAKCUMYMaXx OT YHMCJIa Hiejel 9Toi qudpakunoHHON penieTku?

14. Kako#i pyHKIHeH ONMUChIBacTCs pacipeesieHre 1Mo yriiaM HHTEHCUBHOCTH AU(PParupoBaBIIeTro CBETa B cliydae
NPOCTON aMIUTUTYTHOH qudpakunonHoi pentetku? Kakol Gpu3ndaeckuit CMBICT IBYX COMHOXHTENECH?

15. Kak m3MeHseTCs] MHTEHCHBHOCTh TJIABHBIX MAaKCHMYMOB OT IDIOCKOW pEIIeTKH B 3aBHCHMOCTH OT IOpsIKa
crnexrpa?

16. 3anumuTe GpopMymy IS YIIIOBOW AUCIIEPCUH M pa3pelIaronei criocCOOHOCTH TUGPAKITMOHHOHN PEIIeTKH.

17. Yto Takoe HOpMaNbHBINA CIEKTP?

18. YUro Takoe 00JIaCTh NHUCIIEPCHH CIEKTpPaIbHOTO TpuOopa? KakoB MOpsmoK BeTWMUHWHBI OOJACTH TUCTICPCUU
T(paKkIMOHHOM pereTku?

19. Taro ¢oto criekTpa, Ha KOTOPOM OTMEUEHBI JUIMHBI BOJH U MX YTJIOBBIE paccTossHusA. MoxeTe mu Bul ykazaTth
MOJIY4EHO JIM 3TO (OTO C MOMOLIBIO0 AN(PPAKIHOHHON PEIICTKH WIIH C TIOMOILBIO TPU3MBI?

20. [Ipumure rpanuibl BUAEMOro ceeta paBHbIM 400 1 700 HM. Bo3MOXKHO JI paccUuTaTh TaKyio AU(PPaKIIHOHHYIO
pemnieTKky, TAe Npyu HOpMaJbHOM MMaJCHUU CBETa CHEKTp 2-TO MOPsSAKa yXKEe HEMHOTI'O OBl MepeKphIBal CHEKTp 1-ro
nopsiaka?

Jucnepcus cBera.

1. B ueM cymHOCTb SIBICHUS TUCTICPCHH ?

2. BenmmumHa Kakoi ckopocTH (a30BO MM TPYNIIOBOM BXOJMT B 3aKOH MPEIOMIICHHS?

3. B yem npeumMymiecTBO HAOMIOICHIS TUCTIEPCHH IO METOAY CKPEIICHHBIX MPHUOOPOB, B OTINYNE OT OJHOKPATHOTO
CIIEKTPaJILHOTO pa3lIoKeHus cBeTa?

4. B xakoM cirydae JucTiepcus - HopManbHas? B kakoM — aHoMasbHas?

5. KakoB 3akoH aucnepcun?

6. B3anMocCBsI3p MeX Ty qUCTIepCcHeli, CKOPOCTBIO CBETA U SIBIICHHEM HOTJIONICHHS CBETa?

7. Kakoit puzmdeckuii CMBICII UMEET YUCTO MHIMOE 3HAUCHHUE ITOKA3aTels BemecTa?

8. [louemy siBIEHHE TUCIIEPCUX W TOTJIONICHUS BEIIECTBA IIEIIECOO0PAa3HO M3Y4aTh IJIS BEIIECTB, HAXOMIIINXCS B
ra3oBoi (aze mpu HU3KOM JIaBJICHHUN?

9. Kak maTeMaTH4ecKku yZ0OHO 3amucaTh YpaBHEHHE IIOCKON BOJHBI U JBYX HA3BaHHBIX BEIIIE CITydacB?

10. Kak paccuuTsIBaeTCa AUCHEPCUS B KIIACCUUECKON 3JIEKTPOHHOM TeopHH. ?

11. Metadusuka. UeM 3aHUMaloTCs yueHbie, paboTaromue B JaHHOK obiactu?

Ionsipu3anus ceera.

1. [ToueMy MOHOXPOMAaTHYECKHM CBETOM MOKET OBITH TOJIEKO TIOJIAPH30BaHHBIN CBET?

2. Kak MOKHO 0XapaKTepH30BaTh KOJIEOaHUs HIICKTPUUECKOTO BEKTOPA B €CTECTBEHHOM cBeTe?

3.EcTp 1 pa3nuuusg B GU3HIECKOM CMBICIIC YTBEPKACHUH O CYIIECTBOBAaHMHM PABEHCTBA aMIUIUTY/ IBYX B3aHMMHO-
MEePIEeHANKYIISPHBIX aMIUTUTY I, Ha KOTOPbIE MOYKHO Pa3jIoXuTh BekTop E 11 cBeTa MONSIpU30BaHHOTO MO KPYTY U
TSI ECTECTBEHHOTO cBeTa?

4. Tlouemy 1 TONYYEHHS OJUIMNTHYECKH TIOJSPU30BAHHOTO CBETa IIyTEM CJOXKEHHS JIByX B3aUMHO-
MEPICHIUKYISIPHBIX KOJIeOaHUI HEOOXOMMO pacIoyiaratbh 00s13aTeIbHO KOTEPEHTHBIMH KOJICOAHUSIMHE?

5. OOBACHUTH ICHUCTBHE TUIACTHHOK B A/2 U B A/4.

6. Kak oTIH4uTh CBET MOJIIPU30BAaHHBIH IT0 KPYTy OT €CTECTBEHHOTO CBETA.

7. Kakum Oyzmer cocTosiHME NONSPH3ALMM SJUITMNTHYECKH ITOJSPU30BAHHOTO CBETA, C€CIM OH JIOMOJHHUTEIIHHO
MIPOKIET Yepe3 TNIACTUHKY B A/4?7 OnTrdyeckas OCh TUTACTUHKH MapaljieIbHa OJTHON M3 0CEH dJUIHTICA TIOJISPU3aIIuH
cBeTa.



4. TloueMy m1s moOMy4eHHs IMIMOTHYECKHU MOJIApHU30BAHHOrO CBETAa MYTEM CNOXKEHMA [BYX B3aUMHO-
NMEPNEHANKYIISIPHBIX konebaHui Heo6X0aUMO pacnosaraTh 06s3aTeNbLHO KOr€peHTHBIMH KonebaHuamu?

5. OGbACHUTD neficTBUE MAacTHHOK B A2 u B V4.

6. Kax otnuuuTh CBET NONApU30BaHHbIi o KPYrY OT €CTECTBEHHOrO CBETA.

7. Kakum 6Gyner COCTOSHME NOMAPM3ALMM 3ANHNTHUECKH NOJAPU30BAHHOTO CBETA, €CAM OH AOMOJHHTENLHO
NPOHMET Yepe3 MIacTUHKY B A/4? OnTHueckas 0Ch MIACTUHKH MapanenbHa OHOM U3 OCeii Snnunca nonspH3aLum
cBeTa.

Henuneitnan ontuka.

1.B uem 3aksmouaetcs 3¢ ekt onTuueckoro JNETEKTUPOBaHHA?

2.Kak u3MeHAeTCA MHTEHCHBHOCTD BTOPOH FapMOHHKH B 3aBMCHMOCTH OT PaccTOAHMS NPONAEHHOrO BOJIHOW B
HenuHe#Hol cpene?

3. YTo Ha3bIBaeTCS KOTEPEHTHOM ATMHOM U KaKOB ee ¢usnyeckuii cmpicn?

4. Kakoe ycnoBue AOMKHO BbIMONHATLCA UIA a(dexTnBHON nepenaun sHeprumM MCXomHOro ny4yka BO BTOPYIO
rapMOHUKY?

5. Kak MoxHo obecneunts npocTpancTBeHHbI CHHXPOHHU3M MCXOLHO# BOJIHBI ¥ BTOPO# rapMOHUKH.?

6. B uem npeumyecTso BHYTPMPE3OHATOPHOTO METO/A YABOEHHS YaCTOThI JIa3€PHOTO MX3MyYEeHUA?

11.3. OueHouHble cpeacTsa ann npoMexyTouHo#l aTrecTauuu (B hopMe 3auera).

Tlepeuensv ocroerbix nonsmuii u onpeodenenuii:

Bonhosoe ypaBHenue u ero pewenue. IMnockas u cepuyeckas BonHa. Da3osas u rpYnmnoBas CKOpOCTb BOJIHBI.
HopmanbHas v aHomanbhas Aucnepcus. Tndpakuus ®paynrodepa. Tudpaxuus @peHens. 30HHAA NAacTUHKA
Dpenens. Vcnosus HabaiomeHus rIaBHbIX W NOGOYHLIX MaKCHMYMOB Ha A(hPaKLUHOHHON  KapTHHe.
Wutepdepenuns Ha BosnywHom knume, Ha nockonapaie/bHoi nnacTuHke. VeaoBus HabmoneHus MaKCHMYMOB
Ha MHTEp(EPEHUNOHHON KapTHHE. YraoBas M nuHelHas hucnepcus cnektpometpa. Paspewarowmas cnoco6HoCTh

NpU3MbI, AUPPAKUMOHHON peleTkh M uHTepdepomeTpa. Teparepuesas cnekTpockonus. OCHOBHbIE ABIEHHS
nonspusaumu. 3akon Manoca, Bpioctepa. Fonorpadus. Vpashenue aGopa.

Paspa6oTunkn:

At/ JOLIEHT JLU. Lllennna (moanuce)

Tporpamma paccmoTpena Ha 3acenannu kadenpe! 9KCMEPUMEHTANLHON BU3MKH

«29 » Omfece 2014 /\/
Mporokon Ne . 7

3as.kadenpoii / Papxa6os E. A.
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